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ABSTRACT

This thesis presents a model of an integrated wide area network using web-based
network management to support fleet operations of the Indonesian Eastern Fleet. It
surveys possibilities for improving the Indonesian Eastern Fleet’'s computer
communications network systems to provide a fast, reliable, and effective way of
gathering and distributing information to all fleet units. A standardized LAN
infrastructure and the use of an appropriate network hardware and software was
recommended to achieve connectivity of all main naval base LANs in an integrated
WAN. This thesis provides a design of the Indonesian Eastern Fleet WAN that was
tested using a leading edge simulation tool, EXTENDv4. A feasible sized WAN
communication architecture was modeled utilizing scaling techniques, which .simulated
the operation of the Indonesian Eastern Fleet WAN that linked six Fast Ethernet LANs
configuration in a one worksheet PC wide screen. A reliable wide area network design
using ISDN 128 Kbps and T1 line 1.544 Mbps has been proved in this thesis by

executing tests and simulation runs using EXTENDv4 software simulation program.
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I INTRODUCTION

A. BACKGROUND

The Indonesian Navy consists of integrated weapon systems that include
warships, aircraft, naval bases and Marines. The responsibility of the Indonesian Navy is
vast, and encompasses 17,506 Indonesian islands widely scattered from west to east.
Indonesia has 1,222,466 square miles of sea area and 782,665 square miles of land area
inside the unified archipelago country. The Indonesian Navy has two fleets: the
Indonesian Western Fleet, responsible for the western region of Indonesia’s sea territory,
and the Indonesian Eastern Fleet, responsible for the eastern region of Indonesia’s sea

territory.

Computer communication network in the Indonesian Eastern Fleet are supported
from the four main naval bases: Surabaya, Ujung Pandang, Bitung, and Jayapura, which
are designed to connect remote naval bases and all naval units dispersed through the
entire eastern region. Information systems play an important role in enabling the
Indonesian Navy to execute fleet operations all over the country. The Indonesian Eastern
Fleet has identified that improvements in its information systems especially its network
infrastructure and connectivity are required in order to obtain an effective and efficient
naval fleet. The Indonesian Eastern Fleet Network has communication system resources
such as telephone, radio-link, microwave-link and satellite systems. Those existing
communication system resources are still not linked for optimal data communication
exchange to computer systems in local area networks (LANSs) or in an integrated wide

area network (WAN). This thesis will recommend a method for implementing an




integrated wide area network using web-based network management to utilize the

existing computer communication systems in the Indonesian Eastern Fleet.

The arrival of the information age has led to an explosion of distributed users,
databases and communications networks in the military sector as well as in the
commercial sector. Computer networks today have evolved into complex and often
tangled systems. The primary reasons for networking computers are to share
information, to share hardware and software, and to centralize administration and
support. Effective local area networks (LANs) and an integrated wide area network

(WAN) are required to achieve connectivity of the Indonesian Eastern Fleet Network.

Organizations adopting LANs and WANs must also adopt clear techniques and
tools to tame these beasts. The organizations that become over reliant on their networks
could experience devastating results if down time were encountered. The network
administrator’s job has become increasingly critical to manage and control the operation
of the network. Network management can be defined as the processes and techniques
that ensure an organization’s network is operating properly and efficiently. The
Indonesian Eastern fleet requires the appropriate system to manage and control its
network. The implementation of a web-based network management appears to be well
suited to support the Indonesian Eastern Fleet’s missions and operations. There is a
wealth of knowledge that can be effectively captured and transferred wherever needed

within the Indonesian Eastern Fleet Network.

B. PURPOSE

The objective of this thesis is to present a model of an integrated wide area

network using web-based network management to support fleet operations of the




-

Indonesian Eastern Fleet. It surveys possibilities for improving computer
communications systems to provide a fast, reliable, and effective way of gathering and
distributing information to all fleet units. This thesis recommends a standardized LAN
infrastructure and the use of common network hardware and software to support web-
based network management of the Indonesian Eastern Fleet Network. It reviews current
technologies and provides an assessment for future use.

C. SCOPE AND THE ORGANIZATION OF THE STUDY

The scope of this thesis is limited to the following:

. A review of computer and communications networks, and a study research
in designing the Indonesian Eastern Fleet Wide Area Network

. An in-depth review of web-server-based technology and Internet
Information Server (IIS) 5.0

. An in-depth review of network management and security

. An evaluation of how computer and communications networks using web-

based network management can be used effectively to support successful
fleet operations

. Web-Based Wide Area Network design using the EXTEND-4 simulation
software program

D. METHODOLOGY

The methodology used in this research consists of the following steps:

. Conduct an in-depth search and review of available books, magazine
articles, documents, and other library information resources regarding
computer networking, web-server technology, network management, and
information technology management to acquire the ability to propose a
successful information technology strategy

. Develop and administer a user requirements study

° Conduct a search of the Internet and websites for information from
military and commercial sources

E. THESIS OUTLINE

This section provides an outline of the different parts of this thesis that explores

the general concept of web-based network management and the specific client application




for improving the computer communication network systems in the Indonesian Eastern

Fleet.

Chapter I: Introduction — provides a brief description of the development of
computer communication systems in the Indonesian Eastern Fleet, the object of this

thesis, and the organization of the study.

Chapter II: Problem Definition - describes the need for connectivity in the

Indonesian Eastern Fleet Network to support successful fleet missions and operations.

Chapter IIl: Computer Communication Network - provides an introduction to the
fundamental concepts of networks that is needed as a framework for understanding the

concepts of network infrastructure, design and implementation.

Chapter IV: Designing Local Area Networks Infrastructure - provides the
fundamental guide lines for designing LANs infrastructure, recommends a standardized
LAN architecture, LAN connection options, and the selection of a network operating
system.

Chapter V: Web-Based Wide Area Network Design - discusses WAN connection
services, linking the network, and implementing an integrated WAN. Recommends the
appropriate choice of WAN links service, WAN Hardware and Software. The last part of
this chapter discusses managing the WAN using web-based technology.

Chapter VI: Describes the proposed WAN design using the EXTEND-4

simulation software program.

Chapter VII: Conclusion.




F. EXPECTED BENEFITS OF THIS THESIS

This thesis Will become the foundation of web-based technology studies in the
Indonesian Eastern Fleet to achieve the needed network management improvement. The
integrated wide area network is expected to support the Indonesian Eastern fleet in
making critical changes in how they do business, and ultimately result in increased
readiness, contributory support, and overall effectiveness. Central to these benefits is the
establishment of a standardized network infrastructure and making significant changes to

business practices that will fully utilize the available technology.

The overall benefit of implementing a web-based wide area network is improved
fleet readiness through a better computer communications network, real-time fleet
support, training and information exchange, and a more responsive method of managing
requests for support from the Fleet. Implementing a web-based network management
enables the improvement of the organization through more efficiently sharing and
gathering information. It enables users to combine knowledge and experience of the
entire organization and to fully exploit information technology systems for strategic

purposes.
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II. PROBLEM DEFINITION

A. MISSION

The mission and operation of the fleet can be conducted successfully if there is
sufficient support from its existing system. The mission of the Indonesian Eastern fleet is
to conduct daily sea operations to enforce the law at sea and to maintain sovereignty in
the entire eastern sea territory of Indonesia. Coordination and communications systems
are crucial to successful operation and to accomplishing the mission. An integrated
decision making system and real time access to all relevant data and information are
essential to successful fleet operations. This is the point at which information technology
infrastructure becomes important; especially the establishment of the Indonesian Eastern

fleet wide area network.

A reliable computer communication system is expected to provide an effective
method to accomplish the fleet’s missions and provide contributory support. It is an
essential tool for carrying out the Indonesian Eastern fleet’s mission given the
complexities of coordinating the fleet. Naval base and naval unit location, unit placement
and composition, and communication systems operations are among the factors affecting
the fleet operations strategy. All of these components could be better administered with
an integrated wide area network computer communications system. .

B. THE REQUIREMENTS OF THE INDONESIAN EASTERN FLEET
INFORMATION SYSTEMS

1. The Need for Connectivity

The Indonesian Eastern Fleet requires connectivity as a central concept in

computer and communications networks. A military organization such as the Indonesian




Eastern Fleet relies on applications like database management systems, electronic mail,
and integrated decision-making systems for supporting fleet operation. Any collection of
independent computers in all office units in the Indonesian Eastern Fleet need to be able
to communicate with one another over a shared network medium. Connectivity provides
a means to individually address any device on a network. One aspect of information
technology enhancements for the Indonesian Eastern fleet has been the implementation of
a plan to establish a wide area network (WAN).

2. Effective Local Area Networks (LANs) and an Integrated Wide Area
Network (WAN) .

The Indonesian Eastern fleet needs a global, high-speed, interactive computer-
network with adequate capacity for voice, video, and a wide range of data
communication among its operational units including naval bases, warships, and aircraft.
The suitable network would facilitate “just in time” transmission of Indonesian navy

policies and positions as well as statements by navy leaders.

The Indonesian Eastern Fleet needs a network system that provides quick access
to information via real time databases no matter what the time differences between fleet
headquarters in Surabaya and all units in the entire eastern fleet operational area. This
wide area network would enhance collaboration on regional strategies and policies across
geographic boundaries at no additional cost.

3. Improved Access to the Internet and Other Information Services

The Indonesian Eastern fleet needs the link of computer communication systems

that provides improved access to the Internet and other information services. The

network would also result in substantial savings. This rapid, interactive network would




provide fast and cost-effective services that will improve the Indonesian Eastern Fleet’s
information system technology.

4. Minimize Costs

The improvement of Information Technology systems needs a lot of budget
available. However, we need to minimize cost that will be spent on designing and
building the network, so it will meet the Indonesian Eastern Fleet’s budget allocation.

C. THE INDONESIAN EASTERN FLEET NETWORK

Local area networks (LANs) are currently being established in Surabaya main
Naval base. The Indonesian Eastern Fleet headquarters is located here from where the
communications systems for the entire eastern fleet area are managed and controlled.
There are three LANs that are being established in Surabaya: the Indonesian Navy
Eastern Fleet headquarters LAN, Surabaya main Naval base LAN, and Juanda Naval air
base LAN. In the near future, local area networks are planned to be established in Ujung
Pandang, Bitung and Jayapura. These local area networks will be connected together as
an integrated wide area network. The improved Indonesian Eastern Fleet network system
is required to effectively communicate within the Indonesian Eastern Fleet organization

as well as with their Navy counterparts.

The use of computer systems in gathering and distributing information is essential
to the daily operations of fleet units. Most operational and administrative offices in the
Indonesian Eastern Fleet are equipped with computer systems. The fleet’s four main
naval bases and their remote naval bases are widely dispersed geographically. This wide
dispersion has made it difficult and costly to integrate all the bases into a wide area

network, whether by cable, satellite, or dial-up phone.




Computer communication networks are supported from the four main Naval bases
in an integrated WAN and are designed to connect remote naval bases dispersed through
the entire eastern region. The problem regarding long distance among those widely
dispersed naval bases could be solved using web-based technology. An integrated WAN
would be able to efficiently connect computer and communication systems in those
diversified main naval bases and their remote naval bases. Fleet contributory support to
the Navy gaining commands, administrative requirements, and training and exercises will

be fulfilled more efficiently using an improved Indonesian Eastern Fleet Network.

D.  DESIGN GOALS

The goal of this thesis is to recommend standardized local area network and wide
area network configuration that will meet the requirements of the Indonesian Eastern
Fleet. The primary goals for the new systems are efficiency, speed and high reliability.
By interconnecting all of the Indonesian Eastern fleet’s computer communication systems
in an integrated web-based wide area network, we gain several advantages, such as
improved efficiency, increased productivity, saving effort, seizing opportunities and

reduced costs.

The integrated web-based wide area network should be able to take advantage of
information systems support by linking all the existing computer and communication
systems resources in all of the Indonesian Eastern Fleet units. It should also be managed
by a proper network management system to ensure the network operation always run
properly. With improvements in information systems technology, the Indonesian Eastern

fleet can have effective and rapid access to various strategic planning systems. This

10



includes force structure and the development of Command, Control, Communications,

Computers, Intelligence, Surveillance and Reconnaissance (C4ISR) capabilities.
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III. COMPUTER COMMUNICATION NETWORK

This chapter introduces the fundamental concepts of networks as a framework for
understanding the concepts of network infrastructure, design and implementation.
Networking deals with the technology and architecture of the communications networks
used to interconnect communicating devices. A network consists of computers and other
devices, the physical connection between them, and the additional hardware and software
required to enable them to communicate with each other. Why are computer networks
important? What motivates people to connect computers together? Sharing is the chief
motivation for networking computers. A network enables us to share resources such as
files, software application, and devices (hard disks, printers, modems,. and so forth).
Having a computer communication network enables our organization to work, cooperate

and communicate with great efficiency.

A. DATA COMMUNICATION NETWORKING

The fundamental purpose of a communications system is the exchange of data
between two or more parties. Electronic communications provide the means for the
transmission, reception and processing of information between two or more locations

using electronic circuits [Tomasi, 1998].

Many problems appear when multiple communicating devices are directly
connected point-to-point. It is very expensive to string a dedicated link between two
devices that are separated by thousands of kilometers. ‘The other problem occurs when
each node requires a link to many of the others at various times. The solution to this

problem is to attach it to a communication network. A network is a group of computers

13




and various devices (such as printers and routers) that are joined together in a common

network medium.
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Figure 1. Simplified Network Model. [From Stallings, 2000, p.10]

Figure 1 illustrates the two major types of computer communication networks
distinguished by their size and location, as a local area network (LAN) and a wide area
network (WAN). A local area network (LAN) is the basic building block of any
computer network. It is a group of interconnected computers located relatively close to
each other which permits users to share information and resources. A LAN can range

from a simple network with two computers connected by a cable, to a complex network

14




with hundreds of connected computers and peripherals throughout a major corporation.
Within a building or campus-style corporate complex, a LAN would be used for:

. Interactive Computing: The LAN supports flexible database access and
resource sharing among groups of users

. Switching among multiple host computers: LANs allow virtual circuits
from a user to several computers

. Broadcast and flexible addressing: A LAN allows messages to be
received by some or all users in a system

A wide area network (WAN) has no geographical limit. It can connect computers
and other devices on opposite sides of the world. A WAN is made up of two or more
LANs connected together. LANs support transmission over relatively short distances,
while WAN’s packet-switching technology support transmission in a large geographical
area.

B. PEER-TO-PEER AND SERVER BASED NETWORK

Both peer-to-peer and server based exist as the configuration of the end systems
of the networks. A peer-to-peer network is where each computer on the network is both a
client and a server. All computers are equal, and each workstation functions
independently in its administration and operation. A client on the network can access any
other client’s files, no single person is assigned to administer the resources of the entire
network. Users are responsible for making shared resources available, maintaining
applications and data on their own computers, installing and upgrading applications, and

deciding who gets access to their shared resources.

In a server-based network, one or more computers act as servers and provide the
resources to the network. The other computers are the clients and use the resources

provided by the servers. A server-based network has a network administrator responsible
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for managing the network. Shared data files, programs, and resources are centralized to
one or more specially configured computers called a server. All network administration,
security, and maintenance are managed by the network administrator. Client/server
computing uses a powerful server to store data. The client workstation can process some
or all of the requested data. The data is secure and easy to maintain because the file

services are in one location on the server.

Centralization provides reliability and consistency in network administration.
One advantage of server-based network is better performance, several computers can
process applications in parallel. We can distribute application programs to the client

computers and the database is processed by the server computer.

C. NETWORK TOPOLOGY

Network topology has an important role in designing a network. A topology is
the physical layout of computers on a network. Topologies can be physical (actual
wiring) or logical (the way they work). A network’s topology is a map of the
arrangement of its nodes and connections between them. There are several network
topologies that we can choose among for the Indonesian Eastern Fleet network:

1. Bus Topology

In the bus network topology, we connect each node to the network along a single
piece of network cable, called a bus. The bus provides the path for the data, and devices
tap into the bus along its length to communicate with other devices. Data travels from a
node out onto the bus until it reaches the ends of the cable. At each end of the bus, a
device called a terminator is installed to prevent data signals from reflecting back onto

the bus and causing errors. When the transmitted data hits the terminator, it does not go
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any farther. The disadvantage of this topology is that if the single cable acting as the bus
is severed at any point, the entire network goes down. Bus topology is used in the
Ethernet LANs configuration.

2. Star Topology

In the star network topology, the computers network nodes are connected to a
central device called a hub. Small LANs with less than eight nodes usually need only
one hub. Larger networks may require many hubs, and hubs can be connected to each
other to tie all the nodes together into a single network. Hubs are used to centralize the
data traffic and localize failures. If one cable breaks, it will not shut down the entire
network.

3. Ring Topology

The ring network topology is made up of an unbroken circle of network nodes.
Each node is directly connected to its two immediate neighbors. The data is passed from
one computer to another around the circle. If the ring is broken at any point along the
way, the entire network stops functioning. This problem is solved in FDDI LANs
configuration by using double-linked rings. Token Ring LANs and FDDI LANs
configuration use the ring network topology.

4. Star Bus Topology

The star bus is a combination of the bus and star topologies by linking several star
topology networks with linear bus trunks. It will not affect the rest of the network if one
computer goes down. However if a hub goes down, all computers on that hub are unable
to communicate, and if this hub is linked to other hubs those connections also will be

broken.
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5. Star Ring Topology

The star ring topology is a combination of the star and the ring topology. Both
the star ring and the star bus are centered in a hub that contains the actual ring or bus.
Linear-bus trunks connect the hub in a star bus, while the hubs in a star ring are
connected in a star pattern by the main hub.

D. PASSING DATA ACROSS A NETWORK

Windows 95/98/ME, Windows NT 4.0, Windows 2000, and other network
operating systems have implemented a layered, modular networking architecture. That
architecture is based on an industry standard called the Open System Interconnect (OSI)

Reference Model.

The OSI model defines an approach to networking in which each layer is
responsible for a very specific portion of the networking function. It provides a
framework for understanding the software and hardware components of networks and
how they interact with each other.

Figure 2 depicts the OSI reference model that passes the data from one layer to
the next in its journey from source to destination. It describes the flow of data in a
network from the lowest layer, representing the physical network connection, to the

highest layer, representing the services used directly by applications.

The data begins its journey at the highest layer on Node A and travels down until
it reaches the physical network. The information travels over the physical network and
arrives at the lowest layer on Node B. It then travels up on Node B until it reaches the

application layer. On its way up through the Node B layers, the control information that
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was added on Node A is stripped off, layer by layer, until the application receives the

original data that was sent by the application on Node A.

NODE A NODE B
Virtual
Communication
Application Layer _*_‘:‘_‘::::::::::; Application Layer
Presentation Layer f_‘_‘_‘__‘_‘:::::::::; Presentation Layer
Session Layer I Session Layer
Transport Layer I Transport Layer
Network Layer f_‘_::‘_"_‘::::::::; Network Layer
Data Link Layer E___:_ - 3 Data Link Layer
Physical Layer Physical Layer
_T Physical Network T,

Figure 2. The OSI Reference Model.

The explanation below shows the roles and responsibilities of each layer in the
OSI reference model:

1. Layer 1 - Physical Layer

The physical layer is responsible for transmitting raw binary data on the network

cable. This layer is the closest to the network hardware and includes both the physical
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specifications of how network nodes are connected, and the electrical details of how raw
data bits are transmitted and received over the connection medium. It defines how data
bits are represented when they are transmitted on the cable. A repeater operates
exclusively at the physical layer of the OSI model. The data packets handled by the
repeater are exactly the same coming in as they are going out. All other network devices
that transmit or receive information on the nétwork also operate at this layer.

2. Layer 2 - Data Link Layer

The Data Link layer packages the raw stream of data into data frames for
transmission. A frame is a manageable, logical chunk of information that includes the
data to be transmitted as well as information about its source and destination. It also
includes information that helps the recipient of the transmission detect whether the data
arrived intact. The data link is ;esponsible for preparing data frames for transmission,
receiving data frames, managing the network access method, and assuring error-free

node-to-node communication.

The Data Link layer is divided into two sublayers: Logical Link Control (LLC)
and Media Access Control (MAC). The LLC manages connections between network
nodes and controls the flow of data frames. The MAC sublayer manages the network’s
access method. In an Ethemet environment, the MAC sublayer implements the
CSMA/CD access method. The MAC sublayer isolates the access method management
functions from the other functions of the data link layer. It also ensures an error-free

communication path between nodes by retransmitting data frames and throwing away

duplicate frames when necessary. ATM, Frame relay and X25 are designed to




interconnect point-to-point links. They do not have any MAC protocols and this is one of
the reasons that terrestrial WAN protocols are suited to radio WANS.

3. Layer 3 - Network Layer

The network layer is concerned with packet switching. It addresses data
transmissions and translates logical into physical addresses. The network layer
determines the route of each packet from the sender to the receiver. The Internet Protocol

(IP) operates at the network layer and it is stateless and connectionless.

Routers also operate at the network layer and they can route packets across
several networks. A router can reach into a data packet, reading and interpreting its
embedded addressing information. It uses this information to update its routing tables for
the next packet that comes along.

4. Layer 4 - Transport Layer

Transport layer provides transparent transfer of data between end points.
Transport Control Protocol (TCP) and User Datagram Protocol (UDP) operate at
transport layer. All state of connections resides in the transport protocol. TCP is a
transport protocol that does error checking and ensures all packets are delivered
efficiently, without error, and processed in the same sequence in which they were sent.
UDP is a transport protocol that provides application programs with connectionless
communication service but does not error checking.

S. Layer 5 - Session Layer

The session layer is concerned with network management by handling password
recognition, logon and logoff procedures, and network monitoring and reporting. The

session layer enables application processes on two different nodes to establish,
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communicate over, and terminate an end-to-end connection called a session. The session
layer focuses on managing the entire dialog between the two processes by controlling
who transmits when and for how long. Just as the transport layer ensures in-sequence
delivery of packets, the session layer ensures in-sequence delivery of messages.

6. Layer 6 - Presentation Layer

The presentation layer controls the formats used to exchange data between
network nodes. It translates application data into a commonly recognized form at the
sending node, and translates the data froﬁ the common form to an application-specific
form at the receiving node. It controls how the network presents itself to applications
which is include character set conversion, data compression/expansion, encryption and
decryption, file format translation, and graphics command expansion.

7. Layer 7 - Application Layer

Network programs found at the Application layer include electronic mail,
database managers, file-server software, and printer-server software. The application
layer handles messages, remote logons, and network management statistics.

E. NETWORK SHARED MEDIUM

Network shared medium is used to transmit data over the network and this is an
essential element of a computer communication network. Nowadays, transmission media

can take the form of cabling system and wireless system. The main types of media

available for use in implementing a LAN is as follows:

1. Cabling System

The vast majority of networks today are connected by some sort of wiring that act
as a network transmission medium that carries signals between computers. Many cable

types are available to meet the varying needs and sizes of networks. The majority of
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networks are connected by one of two major classes of cable: twisted-pair (unshielded
and shielded) cable or fiber-optic cable.

a. Twisted-Pair Cable

Twisted-pair cable consists of two insulated strands of copper wire twisted
around each other: unshielded twisted-pair (UTP) and shielded twisted-pair (STP) cable.
(1)  Unshielded Twisted-Pair (UTP) Cable. UTP cable consists
of two insulated copper wires, and it has four individually twisted pairs of wires in a
common sheath. There are five standard categories of UTP to ensure consistency of
products for customers:

. Category 1 UTP can carry voice but not data transmissions
J Category 2 UTP is rated for signals of 4 MHz with a data rate of 4 Mbps

. Category 3 UTP is rated for signals of 16 MHz with a data rate of 16
Mbps. It supports 10 Mbps Ethernet, 16 Mbps Token ring, and
100VGAnyLAN with a maximum length of 100 m per segment.

. Category 4 UTP is rated for signals of 20 MHz with a data rate of 20
Mbps. It consists of four twisted pairs of copper wire.

. Category 5 UTP is rated for signals 100 MHz or less and supports 100
Mbps Fast Ethernet. Individual cable runs should not exceed 100 meters,
including the patch panel and patch cable.

o Category 5 Enhanced UTP is rated for 200 MHz with a data rate of 200
Mbps. Category 5 Enhance UTP is now being used in most new
constructed LANs.

2) Shielded Twisted-Pair (STP) Cable. STP cable uses a
woven copper-braid jacket that is more protective and of a higher quality than the jacket
used by UTP. STP also uses a foil wrap around each of the wire pairs. This gives STP
excellent shielding to protect the transmitted data from outside interference, which in turn

allows it to support higher transmission rates over longer distances than UTP.




b. Fiber-Optic Cable

Fiber-optic cable is the best choice when the network needs to transmit
data at very high speeds over long distances in a very secure media. At the present time,
fiber is commonly used in campus networks at all levels above the desktop computer

communications.

The Fiber-optic cable principles of operation are different than a copper
cable. Cdpper cable transfers information in the form of transverse electromagnetic
waves while optical fibers carry digital data signals in the form of modulated pulses of
light. This is a relatively safe way to send data because no electrical impulses are carried
over the fiber-optic cable. This means that fiber-optic cable cannot be tapped as easily,
and its data cannot be stolen as easily. Fiber-optic cable is good for very high-speed,
high-capacity data transmission because of the purity of the signal and lack of signal
attenuation.  Currently industries are using OC-192 (10 Gbps) for their network
transmission. However, because fiber is point to point it cannot be used for bus
topologies.

2. Wireless System

Wireless technology uses either optical or radio techniques to transmit data.
Computers operating on a wireless network function similar to cable networks, except
that the network interface card (NIC) is connected to a wireless transceiver instead of a
cable. A wireless bridge can connect buildings that are situated as much as 40 kilometers
(about 25 miles) apart. Cellular communication, satellite stations, and packet-radio
communications are adding mobility to networks. Wireless LANs use four techniques

for transmitting data:
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a. Infrared Transmission

Infrared networks transmit and receive data using a high-intensity infrared
light beam. Infrared transmission has a line-of-sight limitation. If someone walks
between the two computers, the wireless connection is broken until there is a clear path
again.

b. Laser Transmission

Laser networking technology is similar in concept to infrared. It requires
an unbroken direct line of sight between sender and receiver. People or objects that get
in the way will block transmission. Laser technology is more expensive than infrared.

C. Narrowband Radio Transmission

Narrowband radio uses an approach similar to a radio station. The sender
and receiver use a specific radio frequency.

d. Spread-spectrum Radio Transmission

Spread-spectrum radio transmission broadcasts its transmissions over a
range of radio frequency instead of just one. It divides the available frequency into
channels. All the wireless nodes in the network synchronize to a specific channel.

3. Cabling System versus Wireless System

A wireless system is convenient, does not require wiring, and is certainly more
flexible than a traditional cable network. On the other hand, a wireless system is
relatively high cost and its transmission systems relatively slower than CAT-5 UTP cable
or fiber optic cable. The fastest data transmission speed over a wireless LAN -at the
present time is 23.5 Mbps [Computer Magazine, Oct. 2000], while a cabling system LAN
using CAT-5 UTP transmits at 100 Mbps; and fiber optic cable in a Gigabit Ethernet is

even faster.
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So, if our network investment is measured in terms of the cost and bandwidth,
wireless networking offers the lowest value. Due to its high cost and transmission speed,
wireless is a good alternative only if we have a real need for it. A cabling system is

more appropriate for use in the Indonesian Eastemn Fleet network as its LAN shared

medium.
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IV. DESIGNING THE INDONESIAN EASTERN FLEET LANS
INFRASTRUCTURE

This chapter forms the foundational guidelines for designing and implementing
the Indonesian Eastern Fleet LAN’s infrastructure. In designing LAN infrastructure, it is
necessary to know the concepts associated with designing the logical layout of our
network, as well as the issues involved with creating the physical network infrastructure.
Understanding the end user requirements is important because end users will interact with
the application running on their network. We must learn what the end user needs,
determine which software will best provide that functionality, and finally build software
distributions of public domain programs that meet all user requirements for network-
based operations. The Indonesian Eastern Fleet network’s most important end users are
computer operators, naval units personnel, and fleet support facilities personnel.
Defining an appropriate technology design and selecting a useful network operating
system will determine the performance and the capability of the network.

A. NETWORK ANALYSIS

Network analysis is needed in designing the Indonesian Eastern Fleet network in
order to fully understand our design environment. This involves identifying, gathering,
understanding system requirements, and developing performance thresholds to determine
specified services for the network. The computer network designed must meet the needs

of the organization. The Indonesian Eastern Fleet’s network goals are to:

. Network the existing computers so that they can more efficiently share
information and network resources

° Provide a full access Internet connection

. Provide video conferencing facility
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. Provide hypermedia technology including: text, graphics, image, audio,

and archive

. Improved fleet readiness through an improvement in information systems
technology

. Minimize cost

The network analysis process begins by defining the requirements of our network.
Next these requirements will be matched to the existing telecommunication features
available and then determine what steps are needed to develop the network. At a

minimum, we should consider requirements of the network that consists of:

. The number of users
. The size of the facility
° The environment (office, manufacturing, out-of-doors)
° Performance Characteristic, which include:
° Storage (disk drive) performance
. Processor (CPU) performance
. Memory performance (access time)
. Bus performance (bus capacity and arbitration mechanisms)
o Operating system performance

Information about any of these components can be helpful in estimating
the overall performance of computer network as seen in figure 3 below.
Processor Memory

I |

COMPUTER BUS
| I |

Network Interface Disk Drive Other Peripherals

Figure 3. Computer Network Performance Components.
° Location information. It helps to determine the relationships between

components of the system.
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B. THE STANDARD LAN ARCHITECTURE: ETHERNET TECHNOLOGY

A network’s architecture specifies the desired structure of the network. Its
purpose is to provide an organization with a framework for more informed decision-
making and a guide for ongoing planning. It includes some specification of standards,

distribution of system functions and how the components relate to one another.

A standard architecture is critical to the establishment of the Indonesian Eastern
Fleet Network. The architecture’s main purpose is to provide guidance and structure for
implementing the network. It helps to define the information technology strategy. A
uniform strategy is needed to insure that all LANs are implemented similarly. This will
help to insure that the LANs will function effectively when incorporated into the
Indonesian Eastern Fleet Network. The LAN architecture is one part of the overall WAN
network architecture. Without a standard LAN architecture, it will be difficult to manage
and connect the collection of disparate systems. A uniform approach that conforms to

published guidance on standardization will result in a more viable network.

The network architecture can be selected based on its topology, access method,
signaling method, or support of a particular type of transmission medium. Although
there is no one best network for users, Ethemet represents a diverse mixture of
technological characteristics. In the 1980s the IEEE published Project 802. This project
geﬁerated standards for design and compatibility for hardware components that operated
within the OSI physical and data-link layers. The standard that pertains to Ethernet is the
IEEE 802.3 specification. Ethernet network architecture strikes a good balance between

speed, cost and ease of installation.
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1. THE 1IEEE 802.3 ETHERNET NETWORK
a. The Features

Talking about the Ethernet features begins with the topology. The
traditional topology such as a linear bus or another topology such as a Star Bus can be
used. The IEEE 802.3 Ethemmet Network relies on Carrier Sense Multiple
Access/Collision Detection (CSMA/CD) as its access method to regulate traffic on the
main cable segment. If two or more computers happen to send data at exactly the same
time, there will be a data collision. When that happens, the two computers involved stop
transmittihg for a random period of time and then attempt to retransmit. Each computer
determines its own waiting period; this reduces the chance that the computers will once
again transmit simultaneously. Commonly, many computers on the network attempt to
transmit data (multiple access); each one first listens to detect any possible collisions. If
a computer detects a possible collision, it waits for a random period of time before
retransmitting (collision detection). CSMA/CD is known as a contention method because
computers on the network compete for an opportunity to send data. Nowadays users
should not aware when they are using a contention access method because current
implementations are very fast. CAT-5 UTP cable transmits at 100 Mbps and this
problem was solved. Table 1 below describes the features of Ethernet technology that we

can use to determine our plan in building the local area network infrastructure.

Feature Description
Traditional topology Linear bus
Other topologies Star bus
Type of architecture Base band
Access method CSMA/CD
Specification IEEE 802.3
Transfer speed 10 Mbps or 100 Mbps
Cable type Cat-5 UTP

Table 1. The Features of Ethernet Technology.
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b. Constructing the Ethernet Network

In constructing an IEEE 802.3 Ethernet network either the 10-Mbps IEEE
Standards or the 100-Mbps IEEE Standards can be used. A 10 Base-T and a 100 Base-T
network can be constructed with network interface cards (NICs), UTP cable, and one or
more hubs. Each is installed in the expansion slot of a computer and wired on a point-to-
point basis to a hub port. When all the ports on a hub are used, one hub can be connected
to another to expand the network, resulting in a physical star, logical bus network

structure.

In the definition process of standardization development, both the Ethernet
media access control (MAC) and the physical layer require adjustments to permit 100
Mbps operational support. The 10 BASE-T and 100 BASE-T standard supports an
operating rate of 10 Mbps at a distance of up to 100 meters (328 feet) over UTP cable
without the use of a repeater. The wiring hub in an Ethernet network functions as a
multiport repeater: it receives, retimes, and regenerates signals received from any

attached station. The hub also functions as a filter; it discards severely distorted frames.

All hubs that conform to IEEE 10/100 BASE-T specifications perform a
core set of tasks in addition to receiving and regenerating signals. 10/100 BASE-T hubs
test each port connection, detect and handle excessive collisions, and ignore data that

exceeds the maximum 802.3 frame size.

Hubs can monitor, record, and count consecutive collisions that occur on
each individual station link by using a management agent. Since an excessive number of
consecutive collisions will prevent data transfer on all of the attached links, hubs are

required to cut off or partition any link on which too many collisions have occurred. This
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partitioning enables the remainder of the network to operate in situations where a faulty
NIC transmits continuously.

c. The Ethernet Frame Operations

Ethernet breaks data down into frames. A frame is a package of
information transmitted as a single unit. It is used to deliver data between computers. An
Ethernet frame can be between 64 and 1518 bytes long, but the Ethernet frame header
uses at least 18 bytes. Every frame contains control information and follows the same

basic organization.

PREAMBLE | DESTINATION | SOURCE |TYPE |DATA |FRAME
ADDRESS ADDRESS CHECK
SEQUENCE
8 bytes 6 bytes 6 bytes 2bytes  46-1500 bytes 4 bytes
Header Payload
I I I
Figure 4. The Ethernet Frame Format.

The Ethernet packets begin with a Preamble that consists of eight bytes and is
used for synchronization. The first two fields in the frame carry 48-bit addresses, called
the destination and source addresses. The IEEE controls the assignment of these
addresses by administering a portion of the address field. The IEEE does this by
providing 24-bit identifiers called "Organizationally Unique Identifiers” (OUls), since a
unique 24-bit identifier is assigned to each manufacturer that wishes to build Ethemet
interfaces. This 48-bit address is also known as the physical address, hardware address, or

MAC address. The destination address can be a single workstation’s address, a group of
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workstations, or even several groups of workstations. The source address tells the

workstation receiving the message where it came from.

As each Ethemet frame is sent onto the shared signal channel, all Ethemet
interfaces look at the first 48-bit field of the frame, which contains the destination
address. The interfaces compare the destination address of the frame with their own
address. The Ethemnet interface with the same address as the destination address in the
frame will read in the entire frame and deliver it to the networking software running on
that computer. All other network interfaces will stop reading the frame when they

discover that the destination address does not match their own address.

The Type field designates which type of format the data is using. Without this
information, it is impossible to decipher the packet when it arrives. The Data field is
strictly limited; it can hold only a2 minimum of 46 bytes and a maximum of 1,500 bytes.
Frame-Check Sequence provides a mechanism of error detection. It contains a check

system of the rest of the frames which allow receiver to detect error.

Computers attached to an Ethernet can send application data to one another using
high-level protocol software, such as the TCP/IP protocol suite used on the worldwide
Internet. The high-level protocol packets are carried between computers in the data field
of Ethernet frames. The system of high-level protocols carrying application data and the
Ethernet system are independent entities that cooperate to deliver data between

computers.
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Figure 5. Fast Etherlink 100 BASE-T XLK NIC.

2. Fast Ethernet (100 Mbps) Network

One version of Ethernet technology that widely used is the 10 Mbps twisted-pair
category. Fast Ethernet (100 Mbps) is a more recent Ethernet standard which operates
over twisted-pair and fiber optic media and has become the accepted standard. Fast
Ethernet transmits data much faster than Ethernet, and it also has some other advantages
when used in the LAN architecture. These include moderate throughput, numerous
vendors, strong commercial support, reiiabie multi-vendor interoperability and

availability in a fiber version.

Fast Ethernet LAN specifications include 100 BASE-TX and 100 BASE-FX.
Each specification maintains the use of the MAC protocol used by earlier Ethernet/IEEE
802.3 standards, CSMA/CD. 100BASE-T specifies 100-Mbps operations using the
CSMA/CD protocol over two pairs of category 5 UTP cable. 100BASE-FX changes the

LAN transport media to fiber optic cable.



IEEE Media Cable Support Connector Coding
Specifications Support Scheme
100BASE-TX Category 5 UTP (2-pair wire) RJ-45 4B/5B
100BASE-FX 62.5/125-micron fiber-optic cable RJ-45 4B/5B

Table 2.

Fast Ethernet Functionality.

Fast Ethernet 100BASE-TX is inexpensive compared to 100Base-FX because

category 5 UTP cable is cheaper than fiber-optic cable. Even though data transmitted

over fiber-optic cable is very fast and secure, data transmitted using category 5 UTP

cable is already fast enough and good enough to meet the Indonesian Eastern Fleet

Network requirements.

10BaseT, and 100BaseTX are explored in Table 3.

The Ethernet specifications (IEEE 802.3) of the 10Base2,

10Base2 10BaseT 100BaseTX
Topology Bus Star bus Star bus
Cable type RG-58 (thinnet | Category 3,4, 0r5 2-pair Category 5 UTP or |

coaxial cable)

unshielded twisted-pair
cable

STP

Connectionto |{BNCT RJ-45 RJ-45
NIC connector
Distance 0.5 meters 100 meters (328 feet) 100 meters (328 feet)
between between the computer
computers (Max | and the hub
185 m)
Maximum cable | 185 meters (607 | 500 meters (1640 feet) 100 meters (328 feet)
segment length | feet)
Maximum 30 (There can be | 1 (Each station has its N/A
computers per |amaximumof |own cable to the hub.
segment 1024 computers | There can be a maximum

per network.)

of 12 computers per hub
and a maximum of 1024
transceivers per LAN
without some type of
connectivity.)

Table 3.
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3. GIGABIT ETHERNET (1000 Mbps) NETWORK

Gigabit Ethernet provides a data transmission capability of 1000 Mbps and
supports the CSMA/CD access protocol. Similar to 10 Base-T and Fast Ethernet, Gigabit
Ethemet can be used as a shared network through the attachment of network devices to a
1-Gbps repeater hub. It provides 1-Gbps ports to accommodate high-speed access to
servers. Gigabit Ethemnet operations require workstations, bridges, and routers to use a
network interface card to connect to a 1-Gbps network. The maximum distance
obtainable for Gigabit Ethernet when transmission occurs using a 1330-nanometer (nm)
frequency on single-mode fiber is 3000 meters [Ref. : Held, 1998]. Data transmission on
1000BASE-T Gigabit Ethernet using category 5 UTP cable has a maximum distance of

100 meters, as does 100 BASE-T Fast Ethernet.

There are presently only a very few organizations that can be expected to require
the use of a 1-Gbps shared media network. However, the use of Gigabit Ethernet can be
expected to play an important role in providing a high-speed network in the future.

4. Making the Technology Choice for the Design

Based upon the need to have good results in network performance, all LANs in
the Indonesian Eastern Fleet Network should be implemented as a Fast Ethernet (100
Base-T). This will provide a consistent approach and ensure that the network meets
current needs while supporting future growth. Fast Ethernet has sufficient bandwidth to

support an increase in network traffic and advances in network technology.

High-Speed Gigabit Ethernet 1000 Mbps is still not widely accepted and is too
expensive to be implemented. Fast Ethernet is at the leading edge of Ethernet technology

and offers significant advantages over 10 Mbps Ethernet. Fast Ethernet, operating at 100
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Mbps, which is ten times faster than 10Base-T Ethernet, is a reliable LAN technology
designed to meet high demands for network bandwidth. Network managers also benefit
from Fast Ethernet by leveraging the familiarity of the underlying Ethemnet technology
and the protection offered for investments in applications, cabling, and management

expertise.

Fast Ethernet delivers high performance and familiar technology. Another benefit
arises from the fact that Fast Ethemnet products are becoming increasingly inexpensive.
For all of those reasons, Fast Ethernet 100 Base-T LAN is the most appropriate choice for
the standard LANs architecture for the Indonesian Eastern Fleet Network.
Implementation of Fast Ethemet 100 Base-T will provide a responsive and uniform

network environment.

C. DEFINING THE LAN CONNECTION SYSTEM

The local area network (LAN) is a communication network that interconnects a
variety of devices for information exchange. Network nodes can consist of workstations
with network interface cards (NICs), hubs, bridges, routers and servers. The idea of a
shared medium is a key concept when planning a LAN. The infrastructure is the physical
wiring of the LAN, over which all network devices communicate. A properly designed
infrastructure can be flexible enough to support current and future networking needs.
Cable and hardware infrastructure quickly become the primary limiting factors in most

LAN:s.

Connections in the older networks were mainly 10Base2 (Thinnet), 10Base5
(Thicknet), category 3 (CAT- 3), unshielded twisted pair (UTP) and shielded twisted pair

(STP). Modem local area networks use mainly category 5 (CAT-5) UTP cable. The
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CAT-5 UTP cable is installed point to point between the workstation and the electronics
that make up the network, such as a hub or a switch. The CAT-5 UTP cable terminates to
an IDF, and an individual cable should not exceed 100 meters long. The CAT-5 UTP
cable has four pairs of wires with a lay length of eight twists per foot. It is rated for

signals of 100 MHz or less and supports 100 Mbps Fast Ethernet.

The fiber-optic cable connects all the electronic devices throughout the campus to
an MDF. The MDF houses the enterprise category network equipment, such as switches
capable of switching packets and routers with multiple ports connecting the enterprise
together.  Fiber-optic cable uses reflected photon (light) energy instead of an
electromagnetic charge to transmit its signal. This makes it resistant to electromagnetic

interference.

Since efficiency and cost are the main issues in implementing an effective local
area network, it is recommended that any new cable installations use CAT-5 UTP cable
for future growth. Installation of CAT-5 UTP where new cabling is required allows
maximum flexibility for future expected requirements.

D. DEFINING NETWORK PROTOCOL

Protocols are the system of rules and procedures that govern communication
between two or more devices. Many varieties of protocols exist at all layers of the OSI
model. Not all protocols are compatible, but as long as two devices are using the same
protocol, they can exchange data. A network protocol is a set of language and set of rules
that nodes agree.to use to communicate over the network [Gregg, 1999]. When several
computers are networked, the rules and technical procedures governing their

communication and interaction are called protocols.
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NetBEUI is not a routable protocol. It does not contain enough information to
send packets from one network to another. NetBEUI is a network protocol that is used in
all Microsoft networking products including MS-DOS and all versions of Windows and
Windows NT. The NetBEUI protocol works well on old and lower-end computers

running MS-DOS.

Internetwork packet exchange/sequenced packet exchange (IPX/SPX) is the
network protocol that is usually used on Novell NetWare networks. However, it can also
be used as the main protocol in a pure Microsoft network. IPX/SPX is not routable. It

operates at the application and session layers of the OSI model.

Transmission control protocol/internet protocol (TCP/IP) is routable. It enables
users to connect and communicate across networks that use different hardware
architectures and run different operating systems. TCP/IP can be used to communicate
on pure Microsoft networks, or on mixed networks with products such as IntranetWare
and UNIX. TCP/IP provides reliable data delivery service by setting up end-to-end
connections between two systems that need to exchange data. To do this, it establishes a
virtual network between the two computers across all routers in the affected network.
TCP uses the Internet Protocol (IP) as the transport to deliver information across the
network. The main advantage of TCP/IP is its flexibility. Every operating system
platform now supports it. TCP/IP is the default protocol for Unix and the preferred

protocol for the NetWare and Windows operating system.
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CRITERIA FOR SELECTING NETWORK PROTOCOLS

Characteristics NetBEUI IPX/SPX TCP/TP
Capability to transmit across routers No Yes Yes
Best for corporate intranet No No Yes
Best for large networks No No Yes
Best for pure Microsoft networks (no routing) Yes No Yes
Best for pure Microsoft networks (with routing) No No Yes
Best for small LANs Yes Yes Yes
Best for WANs No No Yes
Ease of client configuration High Low Low
Ease of network administration High High Low
Interoperability with NetWare No Yes No
Interoperability with the Internet No No Yes
Interoperability with UNIX No No Yes
Performance for application server Low Low High
(client/server)

Performance for file and printer sharing Medium High Medium
Performance on small networks High Medium Medium
Table 4. Criteria for Selecting Network Protocol [Gregg, 1999]

The Data Link Control (DLC) network protocol enables the network to

communicate with certain network printers. The DLC protocol operates in the data link

layer and corresponds to the logical link control (LLC) sublayer. When using DLC to

communicate with a network printer, the DLC protocol need to be installed on the

computer that is acting as the print server for the network printer. Other nodes that send

jobs to the print server can use any standard protocol, and do not need to have DLC

installed.
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User Datagram Protocol (UDP) is a transport layer component that provides data
delivery service in the TCP/IP protocol stack. UDP is a connectionless protocol and does
not check to see if the packet arrived at its destination. This protocol is used to transmit
packets that are time sensitive, or when it is not important to know if they have arrived at
their destination. UDP is commonly used in audio and video applications.

E. CONFIGURING NETWORK COMPONENTS

In the following sections, many of the key networking components are discussed
that are likely to be considered in our network design process. Small and simple
networks use only cables and network adapters attached to the computers and other
devices. However, as the network grows in size and complexity, it needs other
networking devices to tie everything together correctly.

1. Network Interface Card (NIC)

The network interface card (NIC) is a layer 1 device and is the only device on the
network that is actually installed inside the machine. Workstations, servers, print servers,
and gateways all have NICs. NICs provide the connection point to a network. Each type
of NIC is specially designed for a specific type of network such as Ethernet, Token ring,
FDDI, or ARCNET. Newer NICs usually have RJ-45 connectors on them. A standard
NIC would be a 10/100 Mbps PCI Ethernet card with an RJ-45 connector. Windows
95/98/ME and Windows NT 4.0 will auto detect most NICs. Before installing the card it
is important to ensure that the latest driver is installed on the machine.

2. Hubs

A hub is a Jayer 1 device that repeats a signal to all the hub ports that can connect
to network segments or devices. A hub may have as few as 4 ports, 8 ports, 12, or 24

port models. The unit has female RJ-45 connectors on the front that may attach directly
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to a computer by means of CAT 5 cable or it can attach to a patch panel with an RJ-45
patch cable. The connectivity with other devices is indicated by a link light at the front
panel of the hub. A popular 10/100 autosensing Ethernet hub supports legacy systems
and provides growth for greater speed. Hubs are a critical component in most networks,
so we need to safeguard them to avoid netWork down time. In networks containing more
than a couple of nodes, it is best to install the hub devices out of the way, preferably in a

wiring cabinet or closet.

3. Switches

A switch is a layer 2 device that separates a network into segments. It is essential
for large Ethernet networks because it eliminates the collisions that are frequent with
shared networks. Switches support hierarchical network designs and can connect
different architectures. A switch repeats data but, unlike a hub, only to the recipient/port

specified by the MAC address.

In a campus area networks, each device (end system) connects to a workgroup
switch over a point-to-point CAT-5 UTP cable and shares the media with any other
device. This allows for a full-duplex connection between the switch and the device.
Workgroup switches are hierarchical in design. They are connected to individual
workstations and also to a large enterprise switch. This large enterprise switch connects
to Servers and to the WAN via the router. A switch can segment a network into its ports,

and forward the packets between those ports at the same time (simultaneously).

4. Routers

The router is used to connect to remote offices or the Internet and is installed as a

device on the network. An Internet router is usually the gateway address in the TCP/IP
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protocol parameters. It is an OSI layer 3 device that routes packets to the proper
destination on the basis of the destination network address in the packet. A router will
have one or more serial ports with a Channel Service Unit/Data Service Unit (CSU/DSU)
connected to it and one or more LAN ports connected to a switch or hub. A router is
configured with the local subnet address information and the address information of the
router to which it is connected on the WAN port.

F. SELECTING A NETWORK OPERATING SYSTEM

There are several network operating system servers available, such as Windows
NT 4.0 Server, Windows 2000 Server, Novell NetWare, and Windows 98/ME. Due to
geographic separation of the organizational units and the high cost of training
administrators, the capability to centrally manage the network is an important aspect of
limiting the total cost of ownership. The advantages of using a Windows 2000 Server
include increased flexibility, scalability, reliability, management capabilities and security.
Migration to Windows 2000 provides a common operating system environment and

meets the Indonesian Eastern Fleet recommendation on standardization.

Below are the features of network operating systems that are commonly used at

the present time:

1. Windows NT 4.0 Server

Windows NT 4.0 Server is a full scale network operating system. Its robust
security and management features make it a good candidate for medium and large size
network environments, but it also requires the knowledge and the management of a

network administrator.
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Windows NT 4.0 Server is a genuine network operating system. Its services are
especially optimized to give the best service for its clients and the Windows NT 4.0
Workstation can be used as a client side operating system. Windows NT 4.0 Server was
designed from scratch to perform the roles of a real network operating system with
features like preemptive multitasking, multiprocessing, multiplatform support, secure file
systems and fault tolerance. A window NT 4.0 Server machine can play many roles in a
network. It can be a file server, a database server, or a web server. It performs all of
these duties with great success. Windows NT 4.0 Server’s minimum hardware
requirements are Intel Microprocessor 80486 or higher, 120 MB disk storage, 16 MB
memory, and a VGA display or higher resolution. It also can support three kinds of
Reduced Instruction Set Chips (RISC) microprocessors. These are MIPS, Digital Alpha,
and Power PC Alpha with 150 MB minimum disk storage, 16 MB memory, and a VGA
display or higher resolution.

2. Novell NetWare

Novell NetWare is a widely accepted network operating system that has started to
lose market share against the Windows NT Server. Novell NetWare 5.1 is specially
designed for organizations that need a cost effective and reliable network operating
system. In the file server role, it is accepted as the fastest server available for medium to

large networks, but it only runs programs written for Netware.

The minimum hardware requirements for Novell NetWare are a 486 Based PC or

above, 64 MB RAM, and at least 200 MB of free hard disk space.




3. Windows 98/ME

Windows 98/ME is not designed to perform a server role but its rich network
features make it very suitable for small-scale network environments. It also can handle
32-bit applications. Unfortunately, however, features like overhauling system security,
multi-user environment support, and secured file system structures are weaker than the
other operating systems. Windows 98/ME minimum requirements are 486/66 MHz
based Computer/Processor, 16 MB of memory (RAM), 225 MB of available hard disk
space, and a VGA or higher-resolution display.

4. Windows 2000 Server

Windows 2000 Server is the newest version of Windows NT. Windows 2000
Server delivers powerful, comprehensive management services for managing the servers,
networks, and client systems. Windows 2000 Server has an interoperability with existing
systems by providing migration paths from any number of existing systems, devices, and
applications. The minimum system requirements for Windows 2000 Server are as
follows:

. 133-Mhz Pentium or higher central processing unit (CPU)
. A maximum of four CPUs per computer are supported

. 256 MB of RAM recommended minimum

. 128 MB of RAM minimum supported

o A hard disk partition with enough free space to accommodate the Setup
process. The minimum amount of space required is 1 GB*

Windows 2000 Server comes along with Active Directory, an Internet standards-
based directory service that uniquely enables flexible policy-based management of
systems. Active Directory is a directory service that is scalable, built from the ground up

using Internet-standard technologies, and fully integrated at the operating-system level.
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It allows a single point of administration for all published resources, which include files,
peripheral devices, host connections, databases, web access, users, other arbitrary objects,

services, etc [Microsoft, 1997]

Active Directory simplifies administration and makes it easier for users to find
resources. Using Active Directory, hierarchical information structures can be built that
make it easier to control such things as administrative privileges and also make it easier
for users to locate network resources such as files and printers. Hierarchical information
structures form a tree structure that reflects all organizational resources. Compared to
Windows NT 4.0 that scales quite well up to 100,000 users, Active Directory can scale up
to over one million users in a single domain by using indexing technology and advanced

replication techniques to speed performance.

G. DATA BACKUP SYSTEM

The network administrator is responsible for creating a backup plan which assures
that the organization can easily recover data if data security is breached. There are three
methods used for backing up data and files on a network. These are differential backup
or incremental backup, copy, and full backup. A differential backup, also known as
incremental backup or daily backup, is used to backup selected files when the content of
a file has changed. The backup system reviews the date and time of the file, which
indicates the last time the file was updated and compares it with the file. If they differ,
then the backup system copies the file. Otherwise, the file is not backed up. A copy
backup is used to back up selected files. A full backup copies all the files on a server

regardless of whether they changed or not since the last backup. The network
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administrator chooses the backup method based upon the efficiency of the backup

schedule and the capacity of the backup medium.

All backup software modules must be installed on a server to guarantee the
quality of backed-up data. The magnetic tape backup can be used as a common type to
provide an effective backup system for our network. A magnetic tape backup is reliable,
inexpensive, and has enough capacity to backup the entire network on a single tape.

H. IMPLEMENTING THE NETWORK
1. Standardization

One of the most important aspects of implementing our LAN infrastructure is
planning. It is necessary to ensure that every aspect of the implementation has been
addressed. Implementation of the Indonesian Eastern Fleet LANs infrastructure begins
by establishing standard network architecture to achieve compliance with the Indonesian
Eastern Fleet network requirements, compatibility with the naval main bases and fleet
units, and to establish an effective and highly reliable network. A standard architecture is
needed to provide direction for information technology managers and to define the

Indonesian Eastern Fleet information technology strategy.

The IEEE 802.3 Ethernet Network architecture, using Fast Ethernet (100 Mbps)
technology, is designed to be implemented on the Indonesian Eastern Fleet’s LANs
infrastructure. The standardization of network architecture is a critical aspect to
implementing an integrated network that is interoperable with other Indonesian Navy

networks or with other branch services networks.

Ensuring hardware compatibility is important because each piece of hardware on

the network must be able to communicate with other hardware on the network.
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Minimum hardware requirements represent values that are sufficient only to allow the
system to start. To obtain the best performance out of our network, the appropriate
hardware compatibility that meets the Indonesian Eastern network’s requirements and
allocated budget needs to be determined.

2. System Administration

There are three parts of I'T support that make our information technology systems
success: network operations, system administration, and install/configure/troubleshoot

categories. IT support for information systems is a large part of the life cycle costs.

System administration in the Indonesian Eastern Fleet network should conduct a
network operations center for monitoring and controlling the operation of our wide area
network, and providing reports for a distributed system. A network operations center is
responsible for day-to-day operation of the WAN. This accomplished through the
monitoring of online statistics including traffic patterns, congestion reports and data from

SNMP clients. Many software packages exist which aid in the recognition of network

problem areas.

The right choice in selecting a network operating system determine how well the
network operation supports distribution and gathering information all fleet units. The
implementation of centralized management by using Windows 2000 network operating
system is key to improving the Indonesian Eastern Fleet network system. This one step
forward in computer communication systems by implementing effective LANs will

improve the Indonesian Eastern Fleet information technology systems.

For effectiveness and efficiency, the network operations center (NOC) should be

established in the Indonesian Eastern Fleet headquarters LAN in Surabaya.
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Centralization is a good strategy to support information systems to all fleet units. The
network operations center manages the Indonesian Eastern Fleet wide area network to
ensure its up and run properly. However, all other LANs should also have their own
network administration unit in each LAN that managed by a local network administrator.
We still need decentralization to manage and maintaining the network locally in each

LAN. The synchronization between all LANs and the Indonesian Fleet NOC would

~ provide good result in network traffic management as we will prove and evaluate in our

network design using EXTENDv4 simulation software program.

The Indonesian Eastern Fleet NOC responsible for communication with the
Internet Service Provider, telecommunication carrier company, and contractors in order
to obtain and maintain the good quality of the network. By default the role of the NOC
falls to the information technology unit coordinated with command, control and
communication unit to always provide good service and network maintenance to the

network users.
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V. WEB-BASED WIDE AREA NETWORK DESIGN

Local area network (LAN) is a convenient way to connect machines in a building
or in a close proximity. Each location might have its own LAN, but these were isolated
from the rest of the organization until someone figured out a way to connect them
together into a wide area network (WAN). There are several transmission techniques that

can be used, but the simplest is with a modem and a telephone line.

A WAN covers longer physical distances than a LAN. The WAN makes it
possible to put the entire organization on the same network no matter how scattered its
nodes. The network could be spread across a state, an island or around the whole
country. Thus, it is possible for a military organization such as the Indonesian Eastern
Fleet to put into operation their own wide area network tying together all naval units in
the eastern territory of Indonesia. Implementing web-based technology on the WAN
would greatly improve the efficiency of the Indonesian Eastern Fleet information

systems.

A. REMOTE ACCESS SERVICE (RAS)

Remote Access Service (RAS) provides the capability of dialing into our network
from a remote location, and acting as a remote node on the network. RAS is often
referred to as Dial-up Networking, which communicates with other devices in the
telecommunication system using modem at each end of the connection. Both a RAS
client and a RAS server require their own modems. The RAS server modem answers a

call from a RAS client modem to establish the remote network connection.
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Figure 6. RAS Connection.

RAS supports three connection protocols: Serial Line Interface Protocol (SLIP),
Point-to-Point Protocol (PPP), and Point-to-Point Tunneling Protocol (PPTP). SLIP
does not support dynamic IP addressing or NetBEUI or IPX protocols, it cannot encrypt
logon information, and it is supported only by RAS clients. PPP overcomes many of the
limitations of SLIP. It supports the IPX, NetBEUI, AppleTalk, and DECnet protocols. It
also supports encrypted passwords. PPTP provides a way to route IP, IPX, or NetBEUI

point-to-point protocol packets over a TCP/IP network.

Using a RAS connection is not always the best choice to achieve network
expansion. RAS is used if it is determined that our bandwidth requirements are not
greater than 128 Kbps, if a dedicated full-time connection is not required, or if system

costs must be kept down. It is not good to use RAS if a higher bandwidth is needed than
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that provided by an asynchronous modem or if a dedicated full-time connection is

needed.

Virtual private networking (VPN) enables us to securely access our network
across the Internet. RAS is very expensive if long-distance is used for access, especially
if access is needed for lengthy periods. If there is an account on the Internet using a
national ISP that provides unlimited access via local phone, there is a way to securely
transmit data over the Internet, and make it all seem as if our network was directly dialed
into. It uses Point-to-Point Tunneling Protocol (PPTP) to encase the data in a secure
tunnel and transmits it over the Internet to its destination site. Like RAS, VPN uses Dial-
up Networking to establish the network connection. VPN can also be used over
dedicated analog lines to maintain a permanent network connection to the Internet — and

between our organization’s websites.

B. CARRIERS
1. Analog Telephone lines

A modem is useless unless it can communicate with another component. All
modem communication takes place over some kind of communication line. There are
two types of analog telephone lines that can be installed as a modem’s carriers for our

network: dial-up connection telephone lines and dedicated (leased) telephone lines.

In dial-up connections each session requires that our modem dial a phone number
to establish a new session. They are slow and can be unreliable for transmitting data.
The quality (speed and reliability) of a session is only as good as the telephone network
circuits connected for that particular session. The longer the distance covered by the

connection, the less consistency seen in the quality from one dial-up session to the next.
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However, for some organizations it may be practical to temporarily use a dial-up

communication link between sites for a certain amount of time each day to transfer files

and update databases.

Dedicated lines provide full-time, dedicated connections that do not use a series
of switches to complete the connection. The quality of the line is often higher than the
quality of a telephone line designed for voice transmission only. They typically range in
speed from 56 Kbps to 45 Mbps or more. PT. TELKOM and PT. INDOSAT, Indonesian
telecommunication state-owned companies, provide long distance connection across the
sea to the entire country using a satellite system. A leased analog line is faster and more
reliable than a dial-up connection. However, it is relatively expensive because the carrier
is dedicating resources to the leased connection whether or not the line is being used.

2. Digital Lines

Organizations can turn to digital data service (DDS) lines when requiring faster
and more secure transmissions than analog telephone lines provide. The primary
advantage of digital lines is transmissions over them are nearly 99 percent error free.
Digital lines are available in several forms, including DDS, T1, T3, and switched 56.
Since DDS uses digital communication, it does not require modems. Instead, DDS sends
data from a bridge or router through a device called a Channel Service Unit/Data Service
Unit (CSU/DSU). This device converts the standard digital signals that the computer
generates into the type of digital signals (bipolar) that are part of the synchronous
communication environment. Either analog lines or digital line is a point-to-point links.

We use circuit switching network (PSTN, ISDN) over these telecommunication origin
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lines, and we use packet switching network (Frame relay, ATM,) over the T1 and T3

lines.

C. WIDE AREA NETWORK LINK OPTIONS

LANs are not adequate for all fleet units communications. There must be
connectivity between LANs and other types of environments. Using components such as
bridges and routers, along with communications service providers, a LAN can be
expanded from an operation that serves a local area to encompass a wide area network.
Most WANs are combinations of LANs and other communications components
connected by communication links called WAN links. WAN links can include: packet-
switching networks, fiber-optic cable, microwave transmitters, satellite links and cable

television coaxial systems.

LAN connectivity and communications in an integrated WAN will involve one of
the following transmission technologies:

1. Public Switched Telephone Network (PSTN)

Circuit Switching is used in telephone networks. In a circuit-switching network, a
dedicated communication path is established between two stations through the nétwork.
Data generated by the source station are transmitted along the dedicated path as rapidly as
possible. At each node, incoming data are routed or switched to the appropriate outgoing

channel without delay.

The same network that our telephone uses is available to computers. One name
for this network is the Public Switched Telephone Network (PSTN). PSTN is the most
common communication service available in the world, including Indonesia. PSTN

channel has W (bandwidth) = 4 Khz, S/N (Signal to noise ratio) = 30 dB or ratio 1000 : 1,
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and C (maximum data rate) = 40 Kbps. The fact that the PSTN was designed primarily
for voice-grade communication makes it slow. Dial-up analog lines require modems that
can make them even slower. Since the PSTN is a circuit-switched network, the
connection quality is inconsistent. Any single communication session will be only as
good as the circuits linked for that particular session.

2. Integrated Services Digital Network (ISDN)

ISDN was the circuit switching that designed to be the digital successor to the
existing public switched telephone network (PSTN). As a dial-up services, ISDN
requires a basic monthly fee based on connect time or the volume of data transmitted.
However, as computer and telecommunication systems improved, the telecommunication
carrier cooperated with the Internet Service Provider (ISP) companies to provide the
ISDN lease services. In that case, it is necessary to pay more than the regular dial-up
ISDN service. ISDN is a standardized  telecommunications network architecture
providing multi-channel, integrated end-to-end connectivity. It is one of the concepts
developed to answer the demands of universal services: transmission of voice, video,

data, facsimile, image, and graphics information over digital channels.

Traditional data transmission uses a modem to convert data for the analog
channel. With ISDN, digital data transmission does not need to be converted. An ISDN
channel consists of 64 Kbps data channels (B=bearer) and 16 Kbps packet signaling
channels (D=delta). Services are offered as a basic rate 2B+D (two B channels and one
D channel), or a primary rate 23B+D (23 B channels and one D channel). ISDN is offer

by Telkom Ltd., Lintas Arta Ltd., and Info Asia Ltd. in Indonesia using a transmission
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data rate of 128 kbps, and transmitted through all over the country across the sea using
satellite systems by Indosat Ltd. (state owned company).

3. T1 Line

T1 is the high-speed digital line that uses two-wire pairs (one pair for
transmitting, and the other for receiving) to transmit a full-duplex signal at a rate of 1.544
Mbps. It can be used to transmit digital voice, data, and video signals. T1 line is made
up of 24 distinct channels and samples each channel 8000 times per second. Using this
method T1 can accommodate 24 simultaneous data transmissions. Each channel sample
incorporates eight bits. Since each channel is sampled 8000 times per second, each of the
24 channels can transmit at 64 Kbps. This data rate standard is known as DS-0. The
1.544 Mbps rate is known as DS-1. DS-1 rates can be multiplexed to provide even
greater transmission rates, known as DS-1C, DS-2, DS-3, and DS-4.

4. T3 Line

T3 is a digital leased line similar to T1, but it operates at much higher data rates.
T 3 line is achieving data rates up to 45 Mbps. The cost of T3 line is much more
expensive than T1 line. A T3 line represents a bandwidth equal to about 672 regular
voice grade telephone lines, which is wide enough to transmit full motion, real-time
video, and very large databases over a busy network. A T3 line is typically installed as a
major networking artery for large corporations and universities with high volume
network traffic.

5. OC-3 Line

OC-3 is the ideal solution for customers who seek ultra-fast connectivity for their

mission-critical Internet needs. OC-3 connection line operates at 155 Mbps bandwidth
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using fiber optic cable. This reliable, high-speed service is ideal for Internet Service
Providers, large content providers, search engines, and Web hosting.

6. OC-12 Line

For the ultimate in high-speed connectivity, we can choose OC-12 service. Users
obtain greater bandwidth flexibility with a 622 Mbps connection. OC-12 service allows
customers to sustain numerous simultaneous users on their corporate Web sites and
provides users shorter download times. Customers currently using OC-3 service can
expand their bandwidth by simply upgrading to OC-12 service, rather than ordering
multiple OC-3 lines.

7. OC-48 Line

OC-48 operates at 2.4 Gbps. OC-48 fulfills the growing need to service hand-offs
in the backbone space with industry leading in-service velocity and reliability. OC-48
connection had robust reliability. It can be used to support a long distance intercity
telephony trunks and as large campus backbone.

8. 0C-192 Line
OC-192 delivers up to 9.6 Gbps of capacity, the highest fiber capacity

commercially available in the marketplace. Having provided over 90% of the industry’s
10Gbps multi-wavelength systems, OC-192 is the leading high-capacity optical
networking system in the world. OC-192 delivers a virtually error free end-to-end bit
error ratio of 10-15, a competitive edge for networks that carry mission-critical data
traffic. OC-192 is the reliable connection line at the present time. This connection line is

still not offer by network provider and telecommunication companies in Indonesia.
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9.

The Analysis of WAN Connection Options

The array of WAN connection choices available will be trimmed down based on
our region and what services our telecommunications carrier provides. Once we know
what is available, the selection boils down to our specific application and its cost. The

issues behind WAN connection options are transmission data rate, capacity, and cost.

Analysis of the WAN connection options:

PSTN. The cost of PSTN is very cheap. However, the reliability is very
low compare with other services. PSTN connection service use modem
communication and it is very slow. '

ISDN. This connection service operates fast enough to link all LANs in
the Indonesian Eastern Fleet WAN effectively. The reliability is good; the
network provider is responsible for transmission error. The cost is
inexpensive and meets the network low cost requirement.

T1 Line is more expensive compare to PSTN or ISDN but it is fast and
reliable and can be used for connecting the Indonesian Eastern Fleet WAN
effectively

T3 Line is an advanced network connection technology that operates at 45
Mbps, much faster than T1 line. However, the costs is much more
expensive than T1 line.

OC-3 connection line is a high speed and secure service based-on fiber
optic cabling system. High speed data transfer is possible due to the
virtually unlimited bandwidth of fiber optic. However, this connection
service is very expensive.

OC-12 line is faster than OC-3. It operates on fiber optic cable at 155
Mbps. Fiber optic cable also makes our network secure and is considered
to be virtually error free. The cost of this connection is more expensive.

OC-48 line is much more expensive than OC-12 and operates at 2.4 Gbps.
It is an emerging technology based on fiber optics. It is highly reliable but
1S very expensive.

OC-192 is the newest connection line with a very high speed transmission.
However, this connection line still not offered by the network provider in
Indonesia at the present time.

The main goals in making technology choices for the Indonesian Eastern Fleet

WAN design in this analysis are low cost, effectiveness, and efficiency. From the array
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of émalysis we come to conclusion that ISDN is the most appropriate choice for the
Indonesian Eastern Fleet WAN design. ISDN meets the Indonesian Eastern Fleet
network requirement for low cost, reliability, and capacity. We recommend that
eventually, as finances permit, the Indonesian Eastern Fleet migrate to T1 Lines 1.544
Mbps for its WAN connection service. This fully digitized channel will answer the
demands of multirate signal voice, data, video, image, and graphic information.

D. WAN CONNECTIVITY DESIGN
1. Connecting LANS to the Internet in a Packet Switching Network

A WAN is constructed from many switches to which individual routers connect.
The initial size of a WAN is determined by the number of sites and the number of
computers connected. The basic electronic switch used in a WAN is called a packet
switch because it moves complete packets from one connection to another. A packet
switch contains two types of input/output (I/O) connectors: one type is used for other
packet switches, and the other is used to connect to computers. In packet switching,
packets are relayed through stations in a computer network along the best route currently

available between the source and the destination. Each packet is switched separately.

Wide area network interfaces are incorporated into remote bridges that are
designed to provide an internetworking capability among all geographically dispersed
LANs linked by a WAN. ISDN connection service links all LANs in the Indonesian
Eastern Fleet WAN. The basic concept behind ISDN is end-to-end digital connectivity,
or a completely digital signal all the way from the sender to receiver and vice versa. The
Cisco 1003 ISDN router connects remote sites with Ethernet LANs to a WAN using

ISDN at speeds up to 128 Kbps; with 4:1 data compression, raw throughput speeds up to

512 Kbps [Ref. Tittel, 1996]. The Cisco 1003 has a built-in ISDN Basic Rate Interface
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(BRI) port, a 100Base T Ethernet port, a console port, and an external Personal Computer
Memory Card International Association (PCMCIA) slot for a Flash ROM card. This
plug-and-play product is designed to be installed easily by non technical personnel at
remote sites. The Cisco 1003 ISDN router supports two software feature sets, based on
the Cisco Internetwork Operating System (Cisco IOS). One set includes IP routing and
transparent bridging. Both software sets support Point-to-Point Protocol (PPP),
compression, dial-on-demand routing (DDR), and a host of other powerful features for
optimizing WAN bandwidth and cost. Figure 7 illustrates the Ethernet Backbone and
Internet Connection configuration for the Indonesian Eastern Fleet Network.

2. WAN Connectivity Plan

Figure 8 is a map of the eastern region of Indonesia in which all naval units of the
Indonesian Eastern Fleet conduct daily sea operations to maintain sovereignty and law
enforcement at sea. Figure 9 shows our “WAN connectivity plan” designed to link all
Fast Ethernet LANs in the Indonesian Eastern Fleet network using ISDN connection

service as an integrated web-based WAN.
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INTERNET

ISDN LINES 128 Kbps/T1 Lines 1.5 Mbps

BACKBONE CABLE

BACKBONE INTERFACE

INTER SUBNET ROUTING

PATCH PANEL ETHERNET INTERFACE

CAT-5 UTP CABLE 100 Mbps

INTRA SUBNET ROUTING

Figure 7. Ethernet Backbone and Internet Connection.
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H. WIDE AREA NETWORK OPERATING SYSTEM

As mentioned in the previous chapter, Windows 2000 Server is the appropriate
choice for the Indonesian Eastern Fleet’s web-based WAN operating system. It
integrates user’s desktops with the Internet, thereby removing the distinction between the
local computer and the Internet. Windows 2000 Server includes Microsoft Internet
Information Server (IS 5.0), a secure Web-server platform used to host Internet Web

sites on network servers.

Windows 2000 Server ensures network security by authenticating users before
they gain access to resources or data on a computer or the network. It provides local

auditing for files, folders, printers, and other resources.

Networking and communication services are the main goals of the Indonesian
Eastern Fleet network. Windows 2000 Server provides built-in support for the most
popular network protocols, including TCP/IP and IPX/SPX. It provides dial-up
networking, which lets mobile users connect to a computer running Windows 2000 with
the capability of 256 simultaneous sessions.

I WEB SERVER

Web servers make information available on a computer connected to the Internet,
and web browsers show us information stored on a web server over the Internet. A web
server receives requests for information from a client via the Internet and after processing
these requests and checking their validity, retrieves or generates the desired information
and transmits it back to the client. Every computer on the Internet that contains a web
site must either have a web server or upload the web site files to a computer that has a

web server.
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1. Web Server Software

Most large network systems use an Apache server while the smaller systems
primarily use Microsoft’s Internet Information Server 5.0 (IIS 5.0). The Apache server
delivers the ultimate in flexibility and extensibility. Its modular design allows a Web
administrator to build an application-specific binary, especially for the requirements of

that installation.

Considerations in choosing a web server include how well it works with the
operating system, its ability to handle server side programming and publishing, search
capability, and web site construction tools that may be included. The software to be used
for a web server is closely related to the hardware platform that will host the web server.
Microsoft provides IS 5.0 bundled with Windows 2000 Server, which means that we do
not have to purchase it as an additional software package. IIS 5.0 is a high pe;fonnance
web server containing many improvements compared with the previous IIS versions. In
addition, IS 5.0 provides performance application protection security enhancements. For
these reasons IS 5.0 is the most appropriate web server for the Indonesian Eastern Fleet
network.

2. Web Browser Software

A web browser is a program that is used to view and to access web pages that
exist on various web sites. The web browser has the job of processing received pages,
parsing HTML code, and displaying the page to the user. The browser will attempt to
display graphics, database tables, forms, formatted text, or whatever the page contains.
The most popular web browsers now in use are Microsoft Internet Explorer, Netscape

Navigator, and Mosaic. The types of computing platforms we use can influence the
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selection of an appropriate browser. So, first we have to check the operating systems that
run under the respective hardware platforms and the versions we need. Another
consideration is the browsers’ Java-capability. It is better to test web pages using
multiple browsers to ensure the final output appears as intended.

3. Middle ware Network Protocol

A necessary aspect of setting up an Internet environment in a company is to select
a specific protocol for use on the corporate network. The protocol that is widely used for
Internet technologies is known as the Transmission Control Protocol/Internet Protocol
(TCP/TP). This protocol can operate on Ethernet local area networks, on various Wide
Area Networks (WANS), and even over standard telephone lines that are connected to a
modem.

4. How Web Browsers and Servers Work

The basic task of a web browser is to retrieve a web page from a specific location
in cyberspace then display the page according to the rules of HTML. The Uniform
Resource Locator (URL) of a web page is its address on the net. Another program,
known as a web server, is waiting at this address. When a user types a URL into a web
browser, the browser “travels” to the address and “asks” the web server for the desired
web page. If the server has the page, it “gives” it to the web browser via a TCP
connection. The web browser then displays the page to the user. In the client/server
programming model a server awaits and fulfills requests from client programs in the
same or other computers. A given program (application) in a computer may Tun as a
client which requests services from other programs and as a server of requests from other

programs.
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J. APPLICATION SERVER

There are some choices of application server such as IBM WebSphere
Application Server 3.02, Oracle9i Application Server, Netscape Application Server and
ColdFusion that commonly used at the present time. Application servers provide the
foundation for integrating browser, server, and database technologies into web
applications. It gives developers a tool for creating dynamic web applications and

interactive sites.

ColdFusion uses a flexible server-side markup language that seamlessly
integrates with HTML called ColdFusion Markup Language (CFML). CFML gives the
ability to control the behavior of applications, integrate a wide range of server
technologies, and generate the content that is returned to the web browser. When a page
in a ColdFusion application is requested by a Web browser, itvis automatically pre-
processed by the ColdFusion Application Server. Based on the CFML in the page, the
Application Server executes the application logic, interacts with other server
technologies, and then generates an HTML page and returns it to the web-server. The

web-server returns the page to the user’s web browser.

IBM WebSphere Application Server is an e-business application deployment
environment built on open standards-based technology. We can use Java servlets,
JavaServer Pages and XML to quickly transform static web sites into vital sources of
dynamic web content. IBM WebSphere Application Server offers qualities of service

such as scalability, performance, security, and availability.

We also can build and modify web-sites and applications using Oracle9i. We can

create personalized portals, manage and secure our website infrastructure.. Once our
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Web site is deployed, Oracle9i Application Server has built-in reporting and ad-hoc
query and analysis functionality to derive business intelligence. This enables us to make

rapid and accurate decisions to improve operating efficiencies.

Considerations in defining an application server include how well it works with
the operating system (Windows 2000) to meet the Indonesian Eastern Fleet network
requirements in effectiveness and efficiency. One advantage of Cold Fusion is that a
developer does not need to know any scripting language to be able to create effective
Web database applications. The tags that start with CF prefix are Cold Fusion tags. The
Cold Fusion Server handles these special tags. For the purpose of this network design the
author suggest the Indonesian Eastern Fleet network use ColdFusion Server 4.5
Professional running on Windows 2000 Server with Internet Information Server 5.0.

K. DATABASE SERVER

IBM DB Universal Database, Microsoft SQL Server 2000, and Oracle Database
are the widely used database server software in most corporate and organizations at the
present time. Databases simplify the collection and maintenance of data and facilitate
querying and displaying data in a wide varety of formats. Using tables, a lot of

information that is related in simple or complex ways can be organized and managed.

Since we chose Windows 2000 Server as our network operating system, we can
use Microsoft SQL Server 2000 as the database server software for the Indonesian
Eastern Fleet network. SQL 2000 server has good support for Web standards and
systems management. Microsoft SQL 2000 is robust and can be use properly in large or

medium network such as in the Indonesian Eastern Fleet network. It also offers users an

69




XML environment and a data mining feature in Analysis Services which can be used to
discover information in OLAP cubes and relational databases.

L. MANAGING THE WIDE AREA NETWORK USING WEB-BASED
TECHNOLOGY

1. The Advantages of Using Web-Based Technology

The Internet is a global grid of networks enabling computers to directly and
transparently communicate and share services throughout much of the world. Using a
computer and an Internet Service Provider (ISP) connection, we can get access to the
entire worldwide public data network without restriction. If we have the proper
equipment on our computer, we can also provide information to the rest of the world.
Web based information systems help unify all forms of documents, data, sound, pictures,
movies, messages and computer applications in ways we never imagined before [Ref.

Harler, 1999]

An effective and efficient network will provide reliable information systems as
required to support the Indonesian Eastern Fleet operations. Web-based technology gives
the advantages by providing efficiency to achieve the main goal of the Indonesian
Eastern Fleet. Various operating systems are used in diversified Indonesian Eastern Fleet
office units, including Windows 3.1/ 95/98/ME and Windows NT 4.0/Windows 2000.
Using Web-based technology, a variety operating system can be linked together. Web-
based technology is designed for use in a networked environment, containing desktop
computers using various operating systems. It is device-independent and works well in a
cross-platform environment. The main requirement is that the network supports TCP/IP

communications.
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Web-based technology can be used productively for improving communications
between widely separated work groups-especially those that operate on interconnected
LANs spread across the sea in the entire eastern fleet region. Connectivity is the key
word in using web-based technology. Its ease of access provides the ability to get to key
management sites from anywhere in the eastern region. The use of web-based
technology makes it possible for the Indonesian Eastern Fleet to save money and operate
their units more efficiently by letting widely dispersed desktop computers share mission
essential resources.

2. Network Management

The main goal in managing the WAN is to control, monitor, and run the network
in such a way as to insure its proper operation. We must attain a reliable end-to end
service to ensure the network users share information and transfer data. Network
management system are divided by the International Organization for Standardization

(OSI) into five functional areas:

. Fault management

. Performance management
. Configuration management
. Accounting management

. Security management

Fault management is the function of detecting, isolating, and correcting faults in
the system. The network manager has the ability to quickly detect problems and initiate
recovery procedures. Fault management is very important because time is a critical

factor in supporting information systems to all naval units via the network.
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Performance management is the function of monitoring and controlling the
system’s resources. Managers have to monitor and control that the network has the
capacity to accommodate users’ needs using performance management tools.
Performance can be measured by error rates, percentage utilization, overall throughput,

and response time.

Configuration management is the function of manipulating hardware and software
while still maintaining the system. It is the process of keeping in touch with all network
devices. Configuration management helps the network manager to compare the running

configuration with that stored in the system.

Accounting management is the function of tracking the system’s resources and
charging them to users. Accounting management gathers network statistics to help the

network manager makes decisions regarding the allocation of network resources.

Security management is the function of protecting the system from human error,
direct probing, subversion, penetration, and abuse of authority. It adopts proper
encryption techniques and security logs.

The network manager is able to communicate with element of the network and
monitor and control the running network by using network management protocols. The
network management protocol most commonly used to manage a WAN is Simple
Network Management Protocol (SNMP). SNMP is widely used and many veﬁdors of
network components design their products to support SNMP. It provides the tools
needed to gain management information from the network, and is conform to the OSI

seven-layer model. SNMP combines:
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. Management Information Base = MIB. It is a database of configuration
and statistical information on the network device. MIB collects all the
objects that SNMP can manage.

. A Management station

. A management agent. The management agent is resident in the network
components such as hubs, bridges, routers, and hosts, providing the
management station with important information.

SNMP exchanges network information through messages (Protocol Data Units =
PDU) that can be seen as an object containing variables with both titles and values. The
operation of SNMP can be broken into three basic commands: get, set, and trap. These
commands utilize the MIB to obtain and manipulate data pertaining to objects. Get
allows a manager to obtain data from an object. Set allows a manager to change or
update data from an object. Trap sends data automatically from an object to a manager
when certain thresholds are exceeded. Through the use of MIBs, SNMP agents can be
installed that allow managers to monitor specific objects. SNMP has the advantages of

its simple design and ease to implementation in large networks.

Besides SNMP there are some other network management protocols such as
Remote Network Monitoring (RMON), and Switch Monitor Management Information
Base (SMON).

3. Web-Based Network Management

In order to use the WWW infrastructure for network management, Hyper Text
Transport Protocol (HTTP) is used as an interface layer between the devices that use
SNMP. HTTP servers provide information that can be retrieved by web-browsers using
HTTP protocol. HTTP is a stateless information retrieval protocol based on a TCP/TIP
suite. The retrieved information can be specified in several formats including graphics,

text, binary, and Hyper Text Markup Language (HTML). HTTP does not replace such
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network protocols as SNMP. In order to manage network resources using HTTP it is
necessary to have an application which speaks both HITP and SNMP. This can be
achieved in two ways by extending standard HTTP servers and creating a proxy
application which allows it the issue of SNMP protocol requests using HITTP. It is
relatively easy to implement since the HTTP server transparently handles the HTTP
protocol. Existing character-based network management applications can easily become

Web-aware since it is straightforward to enrich the textual output with HTML tags.

Web-based network management using Java is common and widely used at the
present time. The Java management application programming interface (JMAPI)
supports SNMP and is based around the Java programming language. It takes the
advantage of the same extensions and capabilities of Java. It consists of a manager
browser in the Network Management System (NMS), and an intelligent Java engine in
the agent. The manager browser monitors and controls network elements in the network.

The communication between the NMS and the agent is carried out by Java classes using
TCP sockets.

Web-based Enterprise Management (WBEM) is another model that merges
SNMP with HTTP. WBEM is an initiative based on a set of management and Internet

standard technologies developed to unify the management of enterprise computing

environments. It provides the ability for the industry to deliver a well-integrated set of
standards-based management tools leveraging the emerging web technologies such as
HTML and XML. WBEM facilitates the use of the same terms and formatting in

management applications so that the applications can communicate and users can more
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easily compare information from different application and devices. It comes with three
elements:

. HyperMedia Management Protocol (HMMP): an object-oriented
management protocol implemented on top of HT'TP

. HyperMedia Object Manager (HMOM): a data model to incorporate
different information sets

. HyperMedia Management Schema (HMMS): an object oriented data
model for representing the managed environment

4. Implementing WBEM

The smoothly run wide area network is essential to the operation of the
Indonesian Eastern fleet mission critical. We cannot tolerate a lot of down time occurred
in our network system. Therefore, network management is a fundamental requirement of

our network. The network management keeps our network devices up and running.

SNMP and the network management consoles including WBEM are useful tools.
In order to implement WBEM in our network we have to have management agents reside
in all network components. We can use HP OpenView to help us manage our network
by giving a clear view of its components, including not only hardware such as routers and
hubs, but SNMP objects such as applications and databases as well. We should create
customized views to reflect our organization’s information needs. Performance and trend
reporting show us in real-time how our systems are performing. Using HP OpenView as
a network management tool allows the management agents reside in the network
components such as hubs, bridges, routers, and hosts. A management agent plays an
important role in network management systems by providing the management station

with important information. Our legacy gear such as radio transmitter would also have

agents in them. Further, our telecommunication stuff such as ISDN switches would have
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telco-proprietary management interfaces using the functionalities of HP OpenView

network management tool.

The implementation of WBEM needs tools that identify and solve performance
problem of our network. The tools must monitor, diagnose, trend and even predict server
performance. HP OpenView delivers integrated tools to solve those performance
problems. In addition to managing devices like routers, bridges, and hubs, the HP
OpenView Extensible SNMP Agent allows us to manage applications, printers, users, and
databases that are central to business success. Network managers can configure new
SNMP objects without programming. With support of all types of management
information base (MIB) objects, we can completely customize network and systems

management to include objects that meet our needs.

Web-based network management systems using the functionalities of complex
platforms such as HP OpenView allow managers to specifically obtain or manipulate the
desired information by simply typing the required data sets. Web-based interfaces can
supplement the network management system by allowing managers to access information
in another format on top of such products as HP OpenView by simply selecting an option

in OpenView’s drop down menu.

The use of a web-based network management tool provides the ability to manage
objects directly from a web-based management station. The web-pages are accessed via
an ordinary web browser, such as Internet Explorer or Netscape Navigator, that interfaces
with HP OpenView-Network Node Manager (HP-NNM). HP-NNM manages objects on

the network and would feed the status of the objects via MIBs.
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By using “automated device discovery and layout”™ HP-NNM discovers TCP/IP
and layer 2 devices on both LANs and WANS and presents this information in a graphical
format. It continuously monitors the network for new devices and for the status of
previously discovered equipment [Green, 1999]. It also has user interface based on
Java™ that provides easy access to network maps and enables management of data from
anywhere on the web. The purpose of its map is to illustrate the structure of the network

and the status of devices and segments.

WAN connectivity can be achieved in a manner which optimizes economy and
design. The management and maintenance of the Indonesian Eastern Fleet network is
simplified through standardization. Simple Network Management Protocol (SNMP)
clients and WAN management applications using HP OpenView are valuable tools to
assist personnel in the management of a WAN. The web has emerged as a new

paradigm in information access and display, becoming the preferred method for accessing
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corporate data over the network. Web technologies can serve as an excellent
infrastructure for simple and powerful tools to address the current problems of network
management systems. Web-based tools can provide portability across platforms and a
good framework for network management application architecture. Managing the WAN
can significantly benefit from the use of web-based technology, such as easy-to-reach
information, operation reuse, and consistency in presenting and accessing information

and objects.

M. TRAINING PROGRAM

The site network administrators require training in network administration
particularly in troubleshooting problem area. A clear path for troubleshooting and points-
of-contact needs to exist and be understood by local administrators. The majority of
network errors encountered throughout the implementation phase have been unrelated to

WAN connectivity. This would reduce the burden of the WAN administrators.

Training program should be conducted in order to ensure the network always
running well because its managing by the right personnel that has been trained properly.
Network management needs the implementation of the process of using hardware and
software by trained personnel to monitor the status of network components. They also
monitor line facilities, question end users and carrier personnel, and recommend actions
to alleviate outages and improve communications performance as well as conduct
administrative tasks associated with the operation of the network. The training program
for network administrators designed such a thing so that they knows the system’s features
and the functions and has knowledge about how to use and maintain the network

management system.
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Beside network administrators, the network operators also should be trained.
Network operators responsible for operating the network in each LAN. They report the
condition, status and operation of the network regularly to a network administrator. The

trained network operators would recognize that WAN connectivity is exists or not.

People who will be trained should be the potential personnel that is required to
support their unit organization and has a background in computer skills. The training
program will take place in the computer training facility in the Eastern Fleet Training
Command in Surabaya. Personnel that would be trained should be the military personnel
from information technology units and also from command, control and communication

units of each main naval base.

For network administrators, their ranks should be First Class Petty Officer until
Ensign (E-6 until O-1). Windows 2000 MCSE certification exam should be used as a
quality measurement for a network administrator and the training program should be
executed based upon its syllabi. After completed the training these personnel are
qualified as the network administrator which has a responsibility to maintain a set of
procedures, software, and operations in order to keep a network operating near maximum
efficiency. The success of any information system in each LAN depends on the skills of

network administrators.

The ranks for network operators would be Third Class Petty Officer and Second
Class Petty Officer (E4 and ES). The trained Second Class Petty Officer would
responsible for operating HP OpenView tools. Their place of work would be in the

Indonesian Eastern Fleet Network Operation Center in Surabaya. Third Class Petty




Officer would responsible for all network devices and they would be placed in each main

naval bases LAN.

The qualification process is based on their experience and ability in computer
communication systems. The selection process for network administrators and network
operators personnel could bring an improvement to Navy’s return of investment. This
training program is a career cycle for all personnel that had been trained, not just once.
The well trained personnel would have value added that support his job and promotion.
Network management required complex and continuously program including training to
provide the optimal solution in improving the Indonesian Eastern Fleet information

technology systems.
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VI. PROPOSED WAN DESIGN USING EXTEND-4 SIMULATION
SOFTWARE PROGRAM

This chapter explores the use of modeling and simulation as a tool in designing
and evaluating the Indonesian Eastern Fleet network system. The author has developed a
wide area network (WAN) design model using an object oriented modeling and
simulation tool called EXTEND-4 made by Imagine That, Incorporated. EXTEND-4 is
used to measure specific performance variables in a quantitative fashion. It is an easy to
use graphical simulation tool that allows a user to model complex discrete or continuous
systems while varying performance parameters. EXTEND-4 makes it easy for the user to
recognize and configure Graphical User Interface (GUI) icons with predefined properties
that are adaptable to represent steps and links in a process.

A. ESTIMATING NETWORK TRAFFIC DATA REQUIREMENTS

The network traffic data requirements were used as a source to compute the flow
of network messages all over the WAN for modeling and simulation. Each LAN in this
network design uses Fast Ethernet 100BaseT LANSs architecture that shares a network
media 100 Mbps CAT-5 UTP cable. All LANs are linked by ISDN 128 Kbps WAN
service and connected by the Cisco 1003 ISDN router. As the second alternative we use

T1 line 1.5 Mbps to offer the best solution for network performance.

The messages are delayed in the Ethemet LAN by 100 Mbps CAT-5 UTP
bandwidth, and in the wide area network by the WAN connection bandwidth. Currently
the Indonesian Eastern Fleet network exhibits worst case delays of approximately 10

minutes. There is no set requirement on e-mail traffic; delivery within a few minutes is
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desirable although a few hour delays are usually acceptable. Video is presently sent only
within the headquarters LAN and delays are consistent with medium quality video. Data
transfer delays are currently approximately 3 to 5 minutes going from one Indonesian
Eastern Fleet LAN to another Indonesian Eastern Fleet LAN. Any new network must

meet, or preferably reduce, these data latencies.

Network traffic involves email traffic volume, video conferencing network traffic,
and data transfer traffic volume which are counted per one workday which is equal to 12
hours. The result of this sum in Mega bits is multiplied by 8, to convert to Mega bytes

per day, and then divided by (12hours x 60 minutes x 60 seconds) to provide the result of

message sizes in bytes per second that would be sent to destinations all over the WAN.

In this network model 45 computers are represented as one node. Thus, for
examplé, the Surabaya main Naval base LAN that consists of 225 computers has a total
of 225 nodes: 45 = 5 nodes. Network traffic for one node is the aggregated traffic of 45
computers. This simplification was done in order to keep the network model reasonably
sized. There are total 24 origin nodes and 24 destinations in our WAN design. The detail
lists are shown at the estimated network traffic data of the Indonesian Eastern Fleet WAN

design as follows:

1. Surabaya Metropolitan Area Network (MAN)
a. Surabaya Main Naval Base LAN
] Ethernet LAN transmission data rate = 100 Mbps
. WAN Bandwidth using ISDN = 128 Kbps, using T1 line = 1.5 Mbps
° Total computers = 225
. Total nodes =225:45=5
. Email traffic volume = 26 Mbits per day
. Video conferencing network traffic = 2340 Mbits per 30 minutes per day
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Data transfer (text, image, graphic) traffic volume = 68 Mbits per day
Average total traffic rate = 7040 bytes per sec

b. The Indonesian Eastern Fleet Headquarters LAN

Ethernet LAN transmission data rate = 100 Mbps

WAN Bandwidth using ISDN = 128 Kbps, using T1 line = 1.5 Mbps
Total computers = 315

Total nodes =315:45="7

Email traffic volume = 40 Mbits per day

Video conferencing network traffic = 2730 Mbits per 35 mnts per day
Data transfer (text, image, graphic) network traffic = 96 Mbits per day.
Average total traffic rate = 8290 bytes per sec

c. Juanda Naval Air Base LAN

Ethernet LAN transmission data rate = 100 Mbps

WAN Bandwidth using ISDN = 128 Kbps, using T1 line = 1.5 Mbps
Total computers = 90

Total nodes =90: 45 =2

Email user traffic volume = 10 Mbits per day.

Video conferencing network traffic = 1170 Mbits per 15 mnts per day
Data transfer network traffic (text, image, graphic) = 24 Mbits per day
Average total traffic rate = 3480 bytes per sec

Ujung Pandang Main Naval Base LAN

Ethernet LAN transmission data rate = 100 Mbps

WAN Bandwidth using ISDN = 128 Kbps, using T1 line = 1.5 Mbps
Total computers = 180

Total nodes = 180: 45 =4

Email user traffic volume = 20 Mbits per day

Video conferencing network traffic = 1950 Mbits per 25 mnts per day
Data transfer network traffic (text, image, graphic) = 50 Mbits per day
Average total traffic rate = 5840 bytes per sec

Bitung Main Naval Base LAN

Ethernet LAN transmission data rate = 100 Mbps
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NETWORK MODELING AND SIMULATION

We use the blocks from the EXTEND-4 standardized libraries of process objects.
These blocks are designed to facilitate the rapid development of simulation models of
queuing systems by dragging and dropping them from the library to the model
workspace. The three most-used libraries that come with the basic EXTEND-4 package

are Generic, Discrete Event, and Plotter Libraries [Diamond, 1997]. The Generic Library

WAN Bandwidth using ISDN = 128 Kbps, using T1 line = 1.5 Mbps
Total computers = 135

Total nodes = 135:45=3

Email user traffic volume = 15 Mbits per day.

Video conferencing network traffic = 1560 Mbits per 20 mnts per day
Data transfer network traffic (text, image, graphic) = 36 Mbits per day
Average tota] traffic rate = 4660 bytes per sec

Jayapura Main Naval Base LAN

Ethernet LAN transmission data rate = 100 Mbps

WAN Bandwidth using ISDN = 128 Kbps, using T1 line = 1.5 Mbps
Total computers = 135 |
Total nodes = 135:45=3

Email user traffic volume = 15 Mbits per day.

Video conferencing network traffic = 1560 Mbits per 20 mnts per day
Data transfer network traffic (text, image, graphic) = 36 Mbits

Average total traffic rate = 4660 bytes per sec

is used for continuous modeling and the Discrete Event library is used for discrete event
modeling. The Plotter library holds all the common types of plotters used in ouf models.
Some of these plotters are specific to continuous or discrete event models, while others
can be used with either. Models can be built to simulate discrete events or continuous

flow problems. The different libraries that are built into the application are generally
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application are generally designed specifically for one or the other. However, many

objects within the libraries are interchangeable with either type of model

EXTEND-4 uses two main types of blocks in its simulation program: item blocks
and attribute blocks. Item blocks receive and process discrete events or items that pass
through them. Attribute blocks receive and process attribute values associated with
items, although the items do not specifically transit through these blocks. The flow of the

model is determined by the order of the connections between blocks of the model.

The actual moving of items between blocks is done through a messaging
communication structure using item connectors and connections. This messaging system
allows modelers to place blocks in a more intuitive sequence. Discrete event blocks send
messages to each other during the course of a simulation run. These messages are used
for communication regarding whether items are available, whether they have been taken,

and whether a block is free to receive items.

In this network design, the blocks are grouped together as a hierarchical block and
represented as custom blocks in the model workspace. A hierarchical block is unique. It
has some characteristics of a block and some characteristics of a model worksheet.
Hierarchical blocks have two windows: the layout pane window, which can be seen by
double-clicking on a hierarchical block, and the structure window. The structure window
contains another view of the layout pane, and we build a new hierarchical block or make
changes to an existing hierarchical block’s icon, connector position, and so forth. When
a hierarchical block is opened by double-clicking on it, the layout of the submodel can be

seen in the hierarchical window.
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The first step in building the network model is to develop the model of each local
area network (LAN). EXTEND-4 provides the blocks necessary to construct the LAN
model using communications component logic that was built based upon the Carrier
Sense Multiple Access/Collision Detection (CSMA/CD) Fast Ethernet LAN architecture
using the CAT-5 UTP 100 Mbps cabling system. All LANs are linked up together as an
integrated wide area network (WAN) using the ISDN 128 Kbps/T1 Line 1.5 Mbps. The
model descriptions are intended to provide a basic working knowledge of the model.

1. Generating the Message

The messages for the network traffic come from the origin message hierarchical
blocks in each LAN. Figure 10 shows the high level hierarchical block of messages
originating at node I, and Figure 11 shows detailéd view or the layout of the submodel in

the node 1 hierarchical window.

This is where message
originating at node 1
and having undergone
2 collision are requeued
for transmittal

Figure 11. High Level View of the Origin Message Hierarchical Block

Node 1 represents the first 45 workstations at the Surabaya main Naval base
LLAN. The Surabaya main Naval base LAN has 225 computers that can be substituted to

5 nodes: Node 1, Node 2, Node 3, Node 4, and Node 5.
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Figure 12.  Detailed View of the Origin Message Hierarchical Blocks.

Each node generates messages that consist of e-mail, video conferencing, and data
transfer with a certain amount of average message traffic rate already discussed in the
previous section. The messages are generated by the “Generator” program block in these
nodes with a certain message size that are defined by the Set Attribute program block.
The generator provides items for a discrete event simulation at specified interarrival
times. Each block has a dialog box that allows for customization of its performance
parameters. The parameters for the distribution arrival times are set in the dialog box. At
the first run of the Simulation, the exponential random distribution with frequency 1
second is used. For the second run of simulation, frequency 0.5 second is used. Figure

12 shows the generator program blocks and Figure 13 shows its dialog box.

Figure 13. Generator Program Block.
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Generates Items with an interarrival time
sccording to o rondom distribution.

Bistribution: [Exponential 1
Typical use: interarrivel times

e —

EPIEEHE N items for N = 289 i
pelue of item (V) - |1
i use block seed: |1t
I Changes to interarrival time occur immediately
{INo item at time zero

[ Moximum number of items generated: | |

Figure 14.  Generator Dialog Box
The “Set Attribute” block sets the specific attribute of items passing through the

block. A “Get Attribute” block reads these attributes as the objects pass through the
model, facilitating routing of the objects. Up to five attribute names and values may be
assigned to an item with this block. The attributes may add to or replace existing item
attributes. The amount of network traffic message size is specified with the value input
connector at the dialog tab, and this is the message size that will be sent to all destinations
over the network. Figure 14 shows the Set Attribute program block, and Figure 15 shows

its dialog box.

NEgEgEIEg.
Figure 15.  Set Attribute Block
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[Attributes |Animate | Comments
fissigns the following attributes to
items passing through.

fAttribute name: Ualue:

 [messize ] |7e48
| [destination ] 17

6.38435336184
None 1]
Nome ]

None

& Retain other attributes
C:Erase other attributes

Figure 16. Set Attribute Dialog Box

The probabilities of the messages that will arrive at each destination is set by the
input random number block. The input random number generates random integers or real
numbers based on the selected distribution. The type of distribution can be selected from
among Uniform, Beta, Binomial, Erlang, Exponential, Gamma, Geometric,
HyperExponential, LogLogistic, LogNormal, Negative Binomial, Normal, Pearson type,

Poisson, Triangular, Weibull, and Empirical. [Diamond, 1997]

| In our network design the type of distribution used is the “Empirical table”. All
message’s destinations are appointed by its origin nodes. As mentioned previously, there
are a total of 24 origin nodes and 24 destinations in the Indonesian Eastern Fleet WAN
design that consist of the Surabaya main Naval base LAN = 5 nodeé, the Indonesian
Eastern Fleet headquarters LAN = 7 nodes, the Juanda Naval Air base LAN = 2 nodes,
the Ujung Pandang main Naval base LAN = 4 nodes, the Bitung main Naval base LAN =

3 nodes, and the Jayapura main Naval base LAN = 3 nodes. Each node sends the
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messages to all 23 destinations (not including itself) with a probability=1: (24 -1)=1:

23 =0.043478.

Figure 16 shows the Input Random Number program block, and Figure 17 shows
its dialog tabs. The values of our message destinations are entered in the first column of
the dialog tabs, and the probability (=0.043478) of that value is entered in the second
column. The value column contains the various values that will be output. Probability
describes the chance that value will occur. The probability only needs to have the proper

values relative to each other, since Extend scales them automatically.

Figure 17. Input Random Number Block

Extend

& Zioicee] etk
Bistributions Distribution fitting
Generates random numbers
according to a distribution.
Distribution: [Empirical tabie ]

Typical use: iGeneral purpose

Empirical palues are: [Biscrete

>
=
Al
p=

3>

s

B B N members for N =
[Cuse block seed = E::

. Figure 18. Input Random Number Dialog Box

2. Ethernet Bus
The messages are sent to the network via the Ethernet bus. Due to the 100 Mbps

bandwidth (using Cat-5 UTP cable) the messages are delayed in the local area network
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(LAN), represented by the activity delay program block. Each node senses the network

and transmits only if the network is free.

n‘rfgeta‘!
Cioseifgetal

Figure 19. High Level View of the Ethernet Bus Hierarchical Block

ChannelDetector4Out
Delays message dfic

{ChannelSwitcthrz

Figure 20. Detailed View of the Ethernet Bus Hierarchical Blocks
3. Initial Local Area Network Configuration

Message traffic generated from an origin node flows to the “first in first out”
(FIFO) queue block (see figure 20), and then is sent to the Ethernet Bus in each channel
where there is a sensor and detector to implement the channel access protocol of Carrier

Sense Multiple Access with Collision Detection (CSMA/CD).

In the Ethernet bus (see figure 18 and 19) the messages pass through the activity
service block. The “Activity Service” block acts as a gate. It passes an item only when
the demand connector is connected and certain conditions exist at the demand input. This
block serves as a conditional wait. It accumulates demand based on the values at the
demand connector. When the demand input is 1 (greater than > 0.5) or when an item is

pulled in at demand, the item input connector allows the items through
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This is where message
originating atnode 1

and having undergone
a collision are requeusd

Messages hat do not collidg
are sent through the system i
10 the destination

This is where message Each node senses the

s 5 v ; . Bl After being delayed
originating at node 2 network and transmits only # messages coftide. messages hat have
and having undergone i the network is free both messages are undergone collisions |\ fis:
a collision ‘are requeued delayed and sent are sent back to their |
for transmittal back to their origins for

originating nodes retransmittal

Figure 21. Initial Local Area Network Configuration
this block. If this is 0, the items will not be allowed through this block.

After passing through the activity service block, the message will come to the
“Get Attribute” block. It displays attributes on items, then passes the items through. The
attribute value is shown in the dialog and output at the A connector. As items are passed
through the block, the block can either read or remove an attribute, and that attribute can
be specified as the first attribute in the list or a named attribute. The name of the attribute \

to read should correspond to one of the names set in the Set Attribute block.

Whenever the Get Attribute reads the attribute “message size”, the items in the

Ethemnet Bus continue flowing via the FIFO queue to the Activity delay. In the Activity

Delay the message is delayed due to the bandwidth 100Mbps. If no collisions occur,




-

messages are sent to the combine block and continue to flow to the destination in the
wide area network via the Cisco 1003 ISDN router. The CSMA/CD protocol is invoked

to control all the different types of message transmissions.

1 if busy
0 if free

0 = route to destination
1 = resend

LEva

This is where message O“;en ifgetat
originating at node 1 Close ifgeta©
and having undergone

a collision are requeued

for transmittal

Figure 22. Flow of the Internal Messages within the Origin Node and the Ethernet Bus.

If there is a collision, messages are delayed and messages that have undergone
collisions are sent back by the throw block to their origins for retransmittal. Figure 21
illustrates flow of the internal messages within the original node and the Ethernet bus in a

local area network.

Internal messages must be sensed and detected. Both the sensor and detector
work the bandwidth delay in the Ethernet Bus hierarchical block. If 2 message is being

delayed, the sensor and detector will transmit the information.

The “Select Discrete Event Ouiput” selects the input item to be output at one of
two output connectors based on a decision. The item at the input is passed through the
selected output. The dialog has options for changing the outputs after a given number of

jterns have passed and selecting based on the select connector. The outputs are selected
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based on the choices in the dialog. In this network design we define that if it is O,
messages will route to destinations in the network. If it is 1, a collision has occurred and

the message has to be retransmitted.

a

o
""'o = route to destination
1 =resend

RESEND

t By BR  After being delayed
messages that have
undergone collisions

If messages collide,
both messages are

delayed anfi sent are sent back to their
ba}cg o .thexr origins for
originating nodes retransmittal

Figure 23. High Level Resend Delay Hierarchical Block

When messages collide, both messages are delayed and sent back to their
originating nodes. A retransmitted message is resent to the identified catch block through
the Resend Delay hierarchical block. Figure 31 shows the high level view of Resend
Delay hierarchical block, and Figure 32 shows the detailed view of Resend Delay

hierarchical block.
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System Bandwidth

Figure 24. Detailed View of Resend Delay Hierarchical Block

4. Interconnecting the Indonesian Eastern Fleet Wide Area Networks

Each LAN can be consists of two nodes, three nodes, four, and so forth. Once
LANs are created, they can be interconnected to construct WAN communication
architectures of virtually any size. Next Figures show the Extend-4 simulation model
workspace of the Indonesian Eastern Fleet WAN design that consists of:

» Figure 25 shows high level view of the Indonesian Eastern Fleet WAN design

e Figure 26 shows detailed view of Surabaya main Naval base LAN

e Figure 27 shows detailed view of the Indonesian Eastern Fleet headquarters LAN
o Figure 28 shows detailed view of Juanda Naval air base LAN

o Figure 29 shows detailed view of Ujung Pandang main Naval base LAN

e Figure 30 shows detailed view of Bitung main Naval base LAN

» Figure 31 shows detailed view of Jayapura main Naval base LAN

95




ARy gw

84 dpoy ol 84 et oy
A5 2
PO O
43 PPOROL poveas Hapdvney
9 #PN L
preom o1 open o}
GLapenog

e dpop o

o

e zowonan
22 (1ot - AN G5 ey

R LN "
frzopen  asepoey

WG 7
o gooH L

C

&1 oy

a1 ) Qomirs .
? 2 IMACAIL t

5

NV aseg jeARN ulRw
eindedep

NV OseH IeACN Uy
Bunyg

£1 'S el
Iupquo) g

Huwored

200y Yuiquio

s 0bbe
RHBGWI OF

Bpon

€4 ¥poN N1 saouenbpeay
V1 08Rg 4V 1RARN 109]4 ULRISR URISOUOPU] YL
epuenp

ospen ol

UBSAQ YIOMIaN B01Y SPIAk 1001 UI131505 LB[SOUOPU] S1j1.

v WY g

€ ooy

84 WoR®,
o D} 390N
44 IPON ¢ 2 ey G Ipen o
BIpeH
IR ILIEF o by 2peH O

apene

(24 1421841

vl )
NY1 85281 1RAUN UIRIN
Buepueg Bunin

NV eseg [RARN ulew
eheqeang

Figure 25. The Indonesian Eastern Fleet WAN design

96




sapoe Bugubus pag cppq
Tads ped LD Bk 02T
AT satessea

VEGEUp 441 8 wapds |
g trteq s B

131 50880 QNG € PG |98 B
G, Y inpet niyirg
safessrus palegip e gy

20 ¥ Vadinpaa fupiyy
S48 S agIu e Buanilial
e PN Q)

W———————-__Y

5 céuﬁ

Wiy

awvetiviuh Sy put § 13U
Evgee Suo abesru Rrga s 4

EITY CE T
£392 SR Ut RN
B E8 IpSY 313

aval Base LAN

Surabaya Main

Figure 26.

97




3322 Eageibue s3 ¢4 EUS IS pid
Sty vie sakesnw Ageg 2 puyss sebesass 3y

1153 Baguuifye

ura ey
VT GLE prtenp
SR sy
102 8T R

g
oy 8

o5 bugtul;
Y R

1993 9ot posey
arsatrsane @
puses seBesat

2,

FITTrY
L pursey

pen
RHIARAR I P iPus 100 01 Eotteiter nhg eppediee
Ra¥E B:E PGes dvebiayun sery £40 33400 ¥ HEEBIG

N sssne paiepy Sy ayy W ey plesnar g

PR 18] SN B NS R0 B sushirpun]
Lk pur § apzeie EuirorBas s8esr: M sy £y

s Rpasata put womew
RN IR R

| —
NH2 IS
A

v A}
A
s
NGea
S
A
nsh

¥ .!L

T

9 et ap

The Indonesian Eastern Fleet Headquarters LAN

igure 27.

98




suciieLisep Hiomisul 1IB8UJ0 O] pajssey

=
g i
A

jeuISURYR

1) sUIBlo  g5p0u Gugeuio
Y} 0} I UBS BIL 1oy} 0)3%92q
JEETS) SN 018]109 auohiepun JU8S pue poselop
e aARY jeY) S80ESSBW  4)p sofiesseus yog

pofelap BUIBAIBWY 30105 sofessou i

881} 5| H10MjBU O} J)
AJUO SHUISURY PUL HIOABY

8l{) s8sUBS apou yies
ry)iipg =

AVIEQ [AK
ONASIY -} l_\._ z 1suueyd
() ]
RGILEr )
4 ¢ Hil
015|103 OU §
) uoisijione si aiay)

)

884)1 0
Asnaji i

HIONGON Baly [e00] oseq JY |EABN epuen(

.m* 0% R

». ¢ il pele :omo_o\
[ 1 elof} j usdd
g - I

{eRIsuel) 10}
penenhai ale uosljol &
auofsapun fuaey pue

¥ | spou je Bugewhuo
afiessau a18yMm S SIU).

Wieod

[eyluIsues 10§
pénanbes 81e UO|S|10d &
suofiiepun fupey pue
€1 apou je fugewhuc
afiessalu 8181m S| S L

LAN

Juanda

Naval Air Base

28

1

gure

99




FERAT FE SR

LAN

RO

18 par pateap
E SRS BN TERUAVES 233 DILEIR ) 1Y 001550 L X EBpas
RN U Lokis et 34 200008 EEadas sbatin ik 8410

W LI ¥

Naval Base

100

ain

sM

ir2q
P8 b
; e Y oot

VOLFULEAP g L eksis

PR3 0 12

@z:ﬁgs =R ITERY
I

Ujung Pandan

/ dne A
A
>392 )]
axsre3s /
¥ b W
K 2% 5 ; s Q/.
o > { EORY
o “ i 2 i g Q)
: f RN qQ
Arastaaske s bl 23 4y 2 BT FEAL W] A ST PR SN
PR 3 R4 0T AN JRE R HVA L SO KD SH AL A )
1454 5280332 PR His D2 gV £ 0 $32¢85 90 4 UFTIIIS EPOALIL Y ..LD




v
LR aet]

rpiens
B St
ARG CINNERESI it
SR80 00p
Beqiey safessiu
el ap vy

sapcukaraluo
£RFQY
1595 g paRp FELSRLG IR BRG:
e SBGHIOWN € $REI T PLE | 22

‘S selessnuy

VRS
SRR 2
QONEIANIS 8 A0
KU CP IR LS EN

2490
poisay L

€03 51908 B
FR2 SAUCHA P BN
ANV EPILY

Gaendud Wedt v N SISIA

14N

E

Bitung Main Naval Base LAN

Figure 30.

101




Main Naval Base LAN

[a\]
BP0 BALKEOS o« O
FAS TCRH Y L]
PRTTIRTTOIT Rpsvag s anedt b vasunl o8
40 sadess s gt € eudtibpuntuseatet Lopeaje] g
‘eign) $3es g Sagtiston #5ES820 Bitsin 8 $144 %J
S o
e}

Figure 31.

AECSVERL
Rl :
AGatipa e 233 e £AY
Wi frapen 2 QUSSR §I8 WONES
suyied salessay & 333083 BpCIYIL]
pal0 bty




C. TESTING AND SIMULATION RUN

This section provides results of testing and simulation runs of our wide area network
design. A simulation was run using the initial network depicted in Figure 24. All
simulations run for a specified time. Extend-4 determines the duration of a simulation
based on the values entered in the Simulation Setup dialog (see Figure 31); the duration is

the period from the start time to the end time.

Figure 32. Simulation Set Up Dialog

A Run was executed for 100 seconds simulation time which constituted about 660
seconds real time, and 350 seconds simulation time which constituted about 2040
seconds real time. We executed two simulation runs in each simulation setup. The first
run of simulation we used a frequency distribution of 1 second that we set in the
Generator program block at each origin node. At the second run we use frequency
distribution 0.5 second. All communications that started and ended within an origin

nodes and the Ethernet bus showed a delay equal to the message size divided by the
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bandwidth. The “Solid Blue” line indicates the bandwidth delay and the “Gray Pat
Green” line indicates the average bandwidth delay. The charts depict the delay according
to time for each LANs. The vertical axis depicts the delay incurred for each message.

The horizontal axis displays the simulation time.

The charts on the figures 32 through figure 57 show some significant spikes in

time delay during the messages flows in the network using WAN connection service

ISDN 128Kbps and using T1 Line 1.544 Mbps.
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104




£ 145 Suwabaya Maw Naval Base LAN -

Suorays Mwr Novest Base 2N

0294
- Y]

D -4 a0
42 36714
-1 07143,

E 2070671
)

L BT
3 comny
A e
0 ¥714]

i ssnef

26788y

23
329420

It AW

10 o
1 25m14]
8 07140
P
1”2
16 71429}
£ o25r
230005
53371
2471430
17wl

H

i

£
§

gk ok =:i éié e

-“—\\—[—Wh-

0ITN

108,050 0 2300

e Ormy Pax R — OraYPa Oreet v R(VayPa

410,007

ack

4433353

0% 00057

= SIMULATI

ONTIME (SECONDS)

Figure 34. Delay Within Surabaya Main Naval Base LAN Using T1 Line 1.544 Mbps

it

haal Tres IAswr 3 §udesre LAY
2802907/
mmariel
2874578
2.k -
246 5206
el
2]
242060, < e e e e s i+ s i s
206 87144
W HETIE
12.149)
]7],‘%' e o PRT TR
1607340
120 . e -
13%.2067] I §
13a708f - SO - e G } e
107.857% % {
107 a0} - i ) e A R o R &
.20 i i :
s} - - SUSSRRDN: SN SR, sif ; 3 E
"t 0o
se.2087tE ‘ I . ; § ¢
s3.5714 . ; i i ; : ; { 2
oot MERRLim R R T §
z:,mr ‘. i % § z i i E 3 ; i! d.z ig ; ? x E-
onef il ﬁ‘a i B hliw) ity mimuals R o i
° 20.10067 g 1968523 5 204.1067 233.33%0 2020 012067 3204323 2%
N — Sout B o ScoyPm Bag - - QP Geeen oo ECoyPE Bk

" Figure 35. Delay Within the Indonesian Eastern Fleet Headquarters LAN Using ISDN )

128 Kbps

o

P




T Inscuwise, Sovtuen 53 me Lad

B2 AZI s

B L T T STV AVINURV -
35714291
28571434
2142947

1420573 g . i - . e PP UR

b2 1

o

0T

;.f.y e

1.544 Mbps

Figure 36. Delay Within the Indonesian Eastern Fleet Headquarters LAN Using T1 Line

B

B ws
w m CoayPat Goeen

o 28,10007

R0 RT

foxass)

@z

oot

peeadiacd

7

Figure 37. Delay Within Juanda Naval Air Base LAN Using ISDN 128 Kbps

106




Blo T - LRrary Model Text Defre

)

aandsn Mok B Rara L%

PR LRIRT

e CAYPRROE - v GrayPa Green o RGArYPR Wack

L 289 110 2687 R 2 e Y!7’5 2041007 JWe I w2 200007 B3 0
e

U Paratung Nen dess Bavk LAN

0042957
02 w2V
80 2esre
5 71420]
9244500
R 2ol

%
kel - 24 o
87 957144
DALESTYE
£3.71420]
8734300
25710

0]
w4 AN
2,067 144
Eebe a3
3.7 1429
22,2400
2947140

22
21 G967
1703714}
162847
10 712
7140057}
3.L7 120}

o
ﬂ.—.mh

200007 6320333
- Crry Pt Rud

0L 110 0087 146 332> 174 2041067 2333223 02,5 gk 320 433 K10
- GrwvPut Graen *Onay Pt Mack h

107




it Sandavy tius Navat Ease LN

SA2IRY)
SAA2657
04080

DARET 1oy

281071424

SI0REETIE e e e

foRers
32671401
232728875
3714288

2 x0omef-

2867140,
$.2078571

*hezn

225
222254281
PPy,
21004200
ATV e e e e
01657143
s.aesTif
0124
P o AU
200028571, £
CLTREREP s s i
00057140
CIIQO o
051795714

st =24 013067 TR

D28ET 1e-00%]
5.82057000%]
2710004
S2CD005F L :

8.43257 0005
BT
53420006

Ty ¢
AL ARSI SR S Py AERBPR AN

S s ot i e

Rt g 23T 2638007 R Rnd

e RGOy Pat Seckc

14 e 6T 48 33T

— Gl D o OOy PR Rat
N

| Fxgure 41 ‘Deléy Within Bituhg Main Naval Base LAN Usi‘hg ISDN 128 Kbps

WINT s
= et Orewn

3%
Tine

108




| 3571400000}

Sitara Waon Nave' Duse LN

4V D00
DS2BLYe005Y
A.57 1024005 ]
3214260005}

DBETTARLO P st s 2

2 2000040043
23420060061
¥ PR 1005 ]

© ABET405 o - [OOSR PINN -

AR
_....,:-..-a--.~\.-x-'..~..-..,_~-~a. -

107 1430300%]
7 1290000

2610007 382002 ”s 110 0007 AR ki 04,3007 SWIXI x5 09 2007 R0 233 202

-ﬂ—.s&au—

e CFY PR Red - Coydw Crown . XGay®Pa Stack

Figure 42. Delay Within Bitung Main Naval Base LAN Using T1 Line 1.544 Mbps

TITBY

3142057 )

2261451
221 4288

297 10 e N ) . e P P, . . TR

2a8571F
2285734}
2162057
mwne
171420}
1529428
142857
328,573
142057
100l
BTN
7142257

62 I

w8714
2smat -
1428571

Juwacans Mair Nyosl Kazes 1A%

et

o e T

¥
3
:

{

}

i}

+

9
B

i
s

R

poe

° 28.10067 223

m—-'a‘dlx

208.3867 R 24 912002 20,9053 2%
e GayPE Bed o~ OGYPE Gowan v RCaYPR: Back

Fi crm'e

43. Delay Within J ayapura Main Naval Base LAN Using ISDN 128 Kbps

109




12871
120574
123 .4200]
107340 :

ool - - e e -
200714} :
57 . s e s
T2
71057
42950
PRz o

® N
ERs ’ 1
RN o B e .
2000 : '

pra e o 3

races] L ' . S i ]

RN SN PR

¢ 20,1007 o 5 1108007 146 I3 17s 204 1067 [ 28 2089087 20 3
T e SoNG Due —— CrayPu Fad e SEIY R ot~ Ry PR Dk
N

Main Naval Base LAN Using T1 Line 1.544 Mbps

A total of four simulation runs were conducted. The data is summarized in the

plots and charts provided in Appendix A; the charts contain detailed message traffic
reports for randomly selected nodes. Run O was programmed for duration of 350
simulation seconds using a frequency distribution of 1 second, which took 2040 seconds
real time to accomplish. Run 1 was programmed for duration of 350 simulation seconds
using frequency distribution 0.5 second, which took 2150 seconds real time to
accomplish. Run 2 was programmed for a duration of 100 simulation hours using a
frequency distribution of 1 second, which took 660 seconds real time to accomplish. Run
3 was programmed for a duration of 100 simulation seconds using a frequency

distribution 0.5 second, which took 660 seconds real time to accomplish.

The final results of the simulation showed that the wide area network

communication architecture which consists of six FAST ETHERNET 100 Mbps LAN
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configuration had minimal delays that caused by messages collisions and the load of the
network traffic. The worst case of maximum bandwidth delay (indicated by solid blue
lines) along the wide area network traffic is 5 minutes. However, these maximum
bandwidth delays still within requirement limitations for the flows of network traffic of

the Indonesian Eastern Fleet WAN.

T1 Line 1.544 Mbps provides better results on the average bandwidth delay
(indicated by the gray pat green lines). All charts showed T1Line’s average bandwidth
delay is smaller than ISDN’s average bandwidth delay which mean the network traffic is
working effectively without too much messages collisions and delays. It was occurred
because the T1 line 1.544 Mbps provides 12 x faster speed and the network is working
more efficiently. The result of the tests and simulation runs indicated that the Indonesian
Eastern Fleet WAN design either using ISDN 128 Kbps or T1 Line 1.5 Mbps is reliable

and has a good performance in its network traffic management.
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VII. CONCLUSIONS AND RECOMMENDATIONS

An improvement in information systems will increase productivity, speed, and
effectiveness of the Indonesian Eastern Fleet in accomplishing their tasks and missions.
The Indonesian Eastern Fleet has to deal with many issues related to the fast
improvement of the information technology systems. The existing information structure
of the Indonesian Eastern Fleet must be optimized to handle fleet missions and tasks.
The Indonesian Eastern Fleet network’s communication system resources such as
telephone, radio communications, microwave-link and satellite systems are still not
linked for optimal data communication exchange to computer network systems in LANs
or in an integrated WAN. Implementation of an integrated WAN using web-based
technology is the best solution to utilize the existing computer communication systems in

the Indonesian Eastern Fleet.

The linkage of all main naval base LANs using ISDN WAN connection service
provides a reliable computer communication network that can be used by the Indonesian
Eastern Fleet to support all naval units in the eastern region with great effectiveness.
ISDN connection service is inexpensive compared to other WAN connection lines such
as T1, T3, OC-3, OC-12, OC-48, or OC-192. However, it is already met the
requirements of the Indonesian Eastern Fleet network. We can migrate easilyto 2 T1 line
1.544 Mbps connection service in the near future if the budget allocation is available in
order to achieve better network performance and speed. T1 Line 1.5 Mbps provides
robust and reliable network configuration to support the main goal of the Indonesian

Eastern Fleet information systems.
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The Indonesian Eastern Fleet should use a standardized LANs architecture to
provide a responsive and uniform network environment. We recommend Fast Ethemnet
100 Mbps LANs configuration as a standardized LANs infrastructure for the Indonesian
Eastern Fleet network. Fast Ethernet LANs configuration operating at 100 Mbps using
CAT-5 UTP provides a reliable LAN technology that meets high demands for network

bandwidth.

To obtain the best performance of our network, we need to determine the
appropriate hardware and software compatibility that meets the Indonesian Eastern Fleet
network’s requirements and allocated budget. Inexpensive is the keyword in designing
our network. However, effective local area networks (LANs) and an integrated wide area
network (WAN) are required to achieve connectivity of the Indonesian Eastern Fleet
Network. Web-based network management using HP OpenView should be implemented
to monitor and control the operation of the network to ensure that they always run
properly. SNMP was recommended to allow future growth toward remote WAN
monitoring to assist fleet operations. Using the Web brings efficient communications and

provides faster action in carrying out the tasks and missions.

There are great advantages and benefits in designing and evaluating the
Indonesian Eastern Fleet WAN using EXTEND-4 software simulation program. Using
EXTEND-4 we measure specific performance variables of our network design in a
quantitative fashion.  The result of simulation runs of network traffic that consists of
email traffic volume, video conferencing network traffic, and data transfer traffic volume
indicates that the WAN communication architecture that consists of six FAST

ETHERNET 100 Mbps LAN had minimal delays caused by messages collisions and the
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Joad of the network traffic. Tl line 1.544 Mbps connection service provides better
results on the average bandwidth delay compared to ISDN 128 Kbps. T1 line has faster
transmission than ISDN resulting in less messages collisions and network traffic working
more fluently without too much bandwidth delay. The worst case of maximum
bandwidth delays showed at the delay within Jayapura main Naval Base LAN using
ISDN 128 Kbps (figure 42) along the network traffic is 5 minutes. This maximum

bandwidth delay is still within requirement limitations of our WAN traffic flows.

From a total of four simulations run that we conducted, we concluded that the
Indonesian Eastern Fleet WAN design either using ISDN 128 Kbps or T1 line 1.5 Mbps
was reliable and had good performance in its network traffic management. In this
simulation, an increase in delay can readily be seen at the last LAN, which is Jayapura
LAN, which showed that the delay climbed sharply caused by the load of the network
traffic. We recommend the users of the Indonesian Eastern Fleet WAN define their
destination address by priority in order to avoid the network traffic jam and overloaded

messages traffic at the busy working time.

The basic configuration of the Indonesian Eastern Fleet wide area network has
been built and tested in this thesis. The implementation of web-based network
management will maintain and manage our network to run properly and to operate in
optimal condition. An area of future research is designing and building mobile platforms
networks for supporting operational fleet units including warships and aircraft. Life
cycle costs that involve personnel and training need to be included in future research in
order to obtain the main goal of an effective and efficient naval fleet.  Strategic

management needs to take a strong and active leadership role in developing all of the




infrastructure to gain a benefit from information technology. The improvement of
information technology occurs rapidly and we cannot avoid its influence to our systems.
Information technology systems, especially computer communication networks, always

improve and keep changing to give performance with time.
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APPENDIX A. NETWORK DESIGN MODEL

This appendix contains the high level view and detailed view of our local area
network design model. The functionality within the model are shown by the low-level
design model. Each block is displayed along with the detailed design of the block on the
ensuing page. We displayed hierarchical blocks design to layer the model of all blocks.
This appendix illustrates the configuration model of messages traffic flow in our Fast

Ethernet local area network to all destinations in the wide area network.
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APPENDIX B. NETWORK TRAFFIC TESTS AND SIMULATION
RUNS DATA

This appendix contains the result of our network traffic tests and simulation runs.
The graph displays the delay experienced within each of the tested network design over
the period of the model. The data shows the arrival time of the message and the delay

associated with the message using ISDN 128 Kbps, and T1 line 1.544 Mbps.




D Eft Liwmey Modl Text B Bmdow Help

! 28 14597 Surebuys mun naval base LAN
LA 18]
Vate 2 Rur‘:«_z?v_::\m nni o m-.»:fl Dage LAN ~
sf I
res 1 -
wrf
ki o
sef
3-\—
<1 4 §
2 . e N i
%1 : 3
3 3
tof- . U SO . . : .
o} H
sk ; 5; R
¢ ¢
sf i
+ !
:
s i
i A )
k2 L BTN %w‘m~“‘~“ 4
% 30 20 30 < 2 e E 80 %0 100
S Souct Bive e Gray Pt Rad e OfayPm Grean  ono RGoayR Sack

Run 0, The 1% LAR?,' Using Simulation Set Up 100, Mean 1 sec, ISDN 128 Kbps

o frme % sSolid B, 27 3 Time S BravPat .
0 11.4339883227478: 0 5807031462087 : ;1.4830883227476: 5 03070R146 2087
115.24835928850 3% 7.04000000e-085. : 1634635336600 160 0887795452087
21 54141510752 906015506241 1 : +5.3463593080015'0.0333887 128050
3 80035752 1 5685371162032 L AR14ISI075 1 5313576582040:
417 8604622727025 7.04000000e-003 ) L 514151075 1.0208317035186
5 13.762874625.2,637 5206000008 H : 5.0038753 1.548770408517%:
8 114.920907259635; © 03849835, N : 80006752 1, 1578320551562,
7 115.502679440188 7 040000002-605: : 7 £0098227 27038, 1. 1578308561882
2 17,167 13795:3 5106438553032 S BB0AE 22T IR0 0 B0 2205241556
S 1172036885518 13 7 54000000e-005: . $13.172204378513:0, 9282646041508
40 125 403320585305 8.05045595¢ $13. 722040785130, 7Y 18121701258
111 26780752888 7.04000000:-005 (13.3710620 $:0. 7719238054638
12 23.994224708357, 0027257 ) 113.2710820388771'0. 6515480601078
13 28.504040058 128 7 540000004 i 13.762874625 1 DBTDIDSTAS06T.
44 128 922800012082 Q027257 : 13 2628748250 SAEI4R525055
15 131877677 371162 7 04008000e-006! : 14.230497 2545350 4 55
161  32.120805797: 0027257 : :14.838487254635: 033395280787 18,
17 133.022519080048: 7 09000000 : $15.802097 8330804300637
13 138 083844175507 §027357% : 15202675 - 0.750565387084%
19 138740754878 1% 003640848 : L IT.10TI18785 1.1015287529647
20 139.481074053754 7.04000000¢-005, ; - 1710714795 1001430884208
21 145 T803400567 1.0 0468758434856 N s 1813 1.001467 g
2148751125957 19" 7 04000000005, : Btk 319150 31503982722
3 |46.26 1208067628 0 0780000028855 g | 1055853527432 D 4190356433372
4 |47 305224229751 00457438 . 1855900587907 847417552588
5 142 455102922288, 7.040000000-005 : $ 1950081 175 10 8474220788728
26| 50273702511 38110300318 ; 1198008 117306940, 7388827681881
r 50562589250 0838418266013 ; ; 20.40108947124.0 7888077405
23 153.25228 1800804 7 040000006005 ¢ 25 30103467 124:0. 7348570417785,
29 165.380702101359. 5.053308 1044053 22 Ba79T5330527 0.7, 6353088
30 180.404028753335° 7 54000000e-005. i 22 847875305370 705154
3 T 347504750 £693820315258: | 2% 119105380520 BE5440T04155
32 170.610742370685 7.04000000-005 : | 2311810830052 B.640041760391
33 171.500280153405, 09772571 : (33 543056452732 C.646045B0 15875
34171 712980558015 0 IUTSIE; : 235 27320.812053351450¢
35 171.820222079781; 7 695000000005 :35. 4005 20568805:0.61407 10587026
£ . .

FRENA.G SATTATAST 1010 |

T KICATINR PR SOBIPAITR,

130




- tGravPy

?92’.’

7. 3I57QRTA631 0.6283% N&U

100 7.050009004-005

S MG!G’SO?M

32.195025707 8.4282320240249

38.022516020040 B.4282847337 172

33.022618080043 0412622338172

34.IUDHAGIBET 12 § I242IVRITR5

343804661857 12 £.3976355313088

TSI w3'383975$%‘?55&‘46

37 QUSTETTIVIL $.38IFTALTY

3808084176507 338424!“‘”’"’

280538441 755078 3720853953082

FETSRTES 1S 0 3TICIN0 A2

<38 747758783154 0,383 28775509
3

351675053755 B 381210076688

3% S0IL74085754 0 34RPED:

' 4247502807547 0349926385327

<42 75070075475 0.335377D0ESEET

- 43 78EOIS005E7 T 03407316080

S3.TEILIA00567 1 0.320708 1728504

45.17511258577% 0.230770283738%

&8 175112585775 8.321219284800%

-5 29 18830TTE3C £ 32512508
&8 29180308TOCE 0.319632729€272

47 388223235751 S, 3‘«53{)(23 3827

£ ¢
45
47
43
43
50
2
3
54
55
55
57
53
69
[
62
53
54
5
8
£7
83
83
Ry
71
”

L7 DRAPPEINQTAL.N ANMAININT L

ESW@WMMIMMM_WEI&;
! d [1771] The Indonssim Eastem FIHqLAN

Thee Imgonesian Eystern FL g LAN

Ty

39 AL

Ky
P T T

iy s e 3w

e

B

]

o s A e

= <@g 53 0 7
Tieze
e GrayPm Green . ROy P Black

2]

Run O, The 2“I LAN, Using Simulation Set Up 100, Mean 1 sec, ISDN 128 Kbps




Poirs Nombara - Firme DT BT TR e g9

TiGrowP .. 2 Time 8 OravFut ... 4 hime 2 HGravPe... w
Q £.000185¢8 £.0001863: 00001852 0.0007185¢
1 0B9TSETES | 00515405 0.03154855 B 081712
2 0.1185543: 1185540 008184705 0 DasessE
310.2240730%85214 3,29000000¢-C 8. 1185540 0.105732574
4112605 299652 81185843 £.9700890%.
51101185 22RFTIOLLER1SVLOTDY 3
& 1.3 2235 Vis 00925676128
7123759983 01 o 2151 D0B6aT41087369
3 3.3 383011 2005307 % 143 005557 3
E <. 783G%2425 D 1230122 3505 5
90 £36533528 0 2248731465700 355 0 04326884 1
115058521320 0.k 1939746 0134 0.0GORT7082333;
12 18.1505514484038 8.20000000e-005 4 0.030723178428%:
13 $.281350475 0. 103201831 7588 :5.031520503 149
14 118.2574332892¢8 2. 200800006005 35
13 10.205045°2 0 130 05
Lo 6 3TEes01508 £20000000e.0 0%
47 13.068186775.0.31227 42812447 A 16 :
481 13.522822400 15 3.290000000-005 : 7% ¢
18 14.22025275:2.047 SAB38: R85 3¢ )
20 14.280887425:0. 125 1633550085 s 2425:0.0703634442353
2; 1522873885 4 54336547 18871 $.858 25:3 0803187303152
22 15261884325 5 5904455 1348 15 [ 4. ] S080278%
EXED Sy e i 2
28| 1618528438675 £.29000000%.008: e
25 18.31474385 0.1484075204085 79
1877730252193 2.26001 ; A 18 i
13,18 15622780210, 10006907 56003, : 53 :
20 944805187221 $.280000000-005. 87 s
2 22,321122025 S.8230903B42 13T 119,257 3977283790818 T
231905838514 102474 100724535537026, ]
28315705875 10 306859:0,108075319405% :
5.5 10.2080859°0. 1884208241488, :
5 84037415108 10 31808001895,C, 1589280008201 :
283 235055 5.1659328117406 18.31865001893:0. 1780716360301 f
35, BE64 . 1160782805057 :
347 ¢ RRAANGATRAN H

XTRORE N SN IS18T T,

! 28 N771] The Indonesian

H

Run 0, Data Delay within the 2 LAN

Poirz Nombery Lo sime 1ITiSaiie Bl 2l ihme

38 130.38210232808% 0202151422017

30.5303180505438 $.20000000.-005

ST 2 GeaPs. .

371560715 78740025888 128

B350 1354047 0. 34T 7DEEI0T

20205229347 18,13 AL

0319127

Hisinipigge
.
&

560335815288 8 290000008t
SR 235408

45 19751837519 £5309338547

PIITL245 .29

£

7 : 20551508

o
Bk

SPN020347, 0. 160 1550885050

Hikikis

4
SA023E879347:0 DOS 5670157
3

2RIGIBLILBISLBIBIRBIAARE

18314

4276012646811 798

3
A

TIT1025821

&
®
g
SRR
3
g.
aZ{;}J

a
0

i
O;

176613880341

777102581

1802450327218 8.

105416 12641

b4
o
H
8

Rid

G30000e.

3502053

KUK

351

581218 o

0
57 $07452875 0504714568

aig

58 DTG5S 25 041703242

R

§;
4

55 AS5080175 19,77 180 25268€.

RSB BIBIBIBRIBIV

i
al
ry
RIBIRBIBIR

TUTRT 7411 1 DADATARATIR,

S R GTOARTR B ARRR




i
i

g

Al
g
g

o me 1 o isolid B

§1.7413631 15 044281525228

2. \GrawPy .. 3 ' Time SGravPw L. 4

2435705678 0785865323535

€4 03008300704 $.230000000-005

25.650420583075 £.783587 13888798

§5.£113486 35 147458759838

25 540520588075 0. 7467 168557908

$5.152385175.27 51573040825

26.524176504053.0 7467180383858

477080808 <3.570181059737

23.524178584058. 072055800507

38, 132V6ATESTA6 0.0551408

2055337175553 £.72630015 1073

$€.220393375 48 52241552718

28 56327175435 D.708435167051 1

§5.65420735 0.322958769255%

2733202090383 11 0. 708437229653 1

RNV @ 3SR

50| 70.083816828 1709019055608 27 23020005851, 0 5811882721328
§1 O areaniis 5 AT RNTE 27 S5E6E0TEREA 5,001 160104055
E AT 12408 77 SSEEA0TESRS 6 BIATOA007 1015,
83173 peiaotethiee 27 50147012488 0 £7270807100 11
g 7316505045 270 18555TT 37 38137012453.0.6540151521438
g 74 78582055 17 610855313508 TR D esh0 1T 156040
8 0 o5 BT 0 RHARE
7175 00 £ 330500054002 39.840574151085 0 8513807 96037 1.
4878 5S35 0000000% 00554734 20 59057451088 B56000880128%
5378 812050845307 3 20000000055 28 SAEIE0ES 0 054015418183
3|30 7 15505751455 07046 15505005 23 ETA0BIIE0RS 0 B35TTIT00088
41 |50.847451470477 €.280000008-008 .12519557647 0.8 008308125
53 151.77 1500601465 0. 1170596230241 3012 TEsA TR D ARSI 15N
33 132,188 114025572 0721450 1985748 35.353132578025 05527 950906205.

172138302648 0.34528 59268009

5452 127114675253 3200000006005 36 55315720085 0013305003246

5 155 117652505001 185268867 18075 301504848 £ 313 3RT TR0
36 |22675 120750007 16,06 1905008946 55 C.$557366757058
ST 190,14318850770% 8290000000005 31 46634535 0.3580854367111
95 |80 50602085321 26 banasTaeess TS 88056405 0 6601355275755
93 102.972134075001 607684551 19541 332360547445 0,850 1351850750
100 134,655 12008131 € 200000000-005 5 BA8SR004T4Ae 0 BE 25T 670107
0T (55 417082675001 £ 921523044455 T TIIEESEIR4S 035207 41555005
02

68 240885062688 € 28000000:-005

103 196.194090752124 2, 1457658813002

50418853078 1265450 005447

5.
3588383065257 0.346267021121¢
35 2572 0.830319341487¢C

405 155 577072925002 22 8325043255

38112204 0.0765090122226

108 158.970242100002. £ <546608024057

3228 3958812827

37.15097 14 1.10%4645121428

2T 100 £.5048803024632

AT 15ARTIA. 1 RASRARANIALRT

I_m Run Window EHalp
28 (1604} Tuanda Navel AirBase LAN g

Suund TEmed! Lr Bane LAN

7.500000-605
©.55000e-005 F
£.300000-005
5.050000-005
5.50000¢-005
£.25000e-005
4.90000e-005}-
458000505
$.20000-005
.255000-00%

T T

Lt e e e

3.500000-00%
3.15000e-00%
2.200000.00%
2.960004-005
2100002005
1.75000-005.
1.40000«-00%.
1.04000¢-00%F
?.002000-00¢
350000008,

L8 e et 2t s o en & TTrTY

TUTrTeY

o 13 23
Q — B0l Bloe - O PR Pl
i




Poire Numbers (- Time k L GrawPxt L 3 Time &, OravPet .. £ - 2. ‘ol
3146 990473280708 250472220708 8,42000000e-505
183565227 168559 5783775 630005
2 130 $.43000000e-00%: 18377247 50000006005
3 N 5350733 0000006-036
) 5 35075 ;T G2005000e-00%
S e
EY 32K Je S
7. ¥
g
g
49
41
12
13
14
1
1

]

Run 0, Data Delay within the 3 LAN

- 4. Poncang Usin Nova: Base LAN

L3

53
}

§
i
i
H
i
i
H
H
:

000 20t 106 a2t 2t e 0t ottt et Dt e 0t kS M e 2 kA et D 2t 2t

A LT NP

10 2 30 L 30 0 0 80 <0 0
Tuene
5 — Gryy P2 Red wvoe OroyPa Green o RGrEY P Black

!
o
¥

Run 0, The 4® LAN

134




Ble Eat Lbmy Modd
IRl ES % DTiG

Text Defie Bum S
e

T Sslie B O I R T S o PR . & - Time
5840000006005 7635073765256 § 2400000
5.9007066086215 | B0
SA0CT30088213 5840000004005

£.2135514234311 §.76000000-005
3138315244511 € 34000000.005
1782
17 525607 117614 5 840000004005

: 19.850544275072 7300000002005
5 5 18.850545376472 5.240000004-005
N 25,856744085787 7 00800000
19! 25 586744585787 4.84000000e-00%
1 25.500922175414 $51333330e-005
12 25.100922175614 § 240000006005
3 30.84TDE2242S3 B 874225716008
12 30.84T082204283 5.5600000C
a8 31N T 570000032005
a8 $1 834192318378 5 2000000e-L85
7 37 02514708 388%e-00%
13 27 925147069008 5.890000008-005
18 . . 3851382288174 8. )e-035
20 i 39 313622981745
2% &.4276EI4ITING
22 48 $2788167701%
23 65.754313583588 & 32680567 ¢-005
24 6 754212583588 5 .84008000e-805
25 43 752890250 BT 12513530823
28 43 75568026 £.3081119707182.
7 & 804 0. 5091 1€ 33
2 & 0755175
3 5382175138035 0.75517 2
C 5283175126038 £.70 743784
3 $3.05183873004% 0. 7075339243795
32 53 951803733048 8 S3TS111808
33 55 1783081105740 5883412404747
38 551763021 105745 § 8263222883372
]

5520508295002 0 B26IXHI2TSIT7

Run 0, Data De}ay: mthm the 4% LAN

B it Lbmcy bodl Dext Defox B
I -f [2447) Bitung Moin NevalBese LAN:

Ve
£.0031

2500008005
9900008005
£.50000e-005
" £.90000e-005
7.50000¢-505
7.00000¢-005
£.50000¢-005 ,
£.500002-00% ) ’ o
$.50000e-005 ‘ : : :
so0000e005F - . -
4.50080e-005
4000000005
5.50000¢.005
2.500000-005
2500000-005
2.000002-005
1500002005
196500005
550000202

B

una Masn Naedi Baze LN

Ll S st e s O e S e 4

Y

LIS i o ot S At o s it et e s e e e ot

0

4 3 i) 30 <0 50 foe] 7% 80 80 10e
Tine
— Sl Biue - BGrayPx: Ret -er GexyPZ Cowen oo RGP Black

N

Run 0, The 5 LAN




Poist Numbers [ Time ToGetd B 2l Time 2iGrarPat 3o GravPst . 4 Time
0132704873 S @880 005 53, 3.550000008-005
1115.217 908 48500001 2 8 0000005
2120527363 £82. . 005
3 137 5605 15 212222985500 § 800005006003
41680267 21725585008 4 §
H 205271474 8.2

(082738 1TTART4
4 243096487 141615,
1297085447 14 .f.':.“.
fee s s
10 132,880934664208 4
11 ‘33.8703TY5E0767. & 02
12 38 378379320757 4 035
12 & LITSN8184588 5.3 96008
14 47 .4TTI061S4688 5.060000008-005
15 138 EGEBATIIRE 8 2850 05 :
% 38 3 4 B8000000e005.
a7 54.08; B $ 77T 005:
18 540034103884 5. 56000000e-
18 67 8TETTIRICIOS 5. 12500000005
2 87 STGTT2HIGT6R 4.8 0e-005
21 887 ) 95
fod 8. % 96000300004
oy i 5048 95
24 05
25 | .
28
E5d
8
)
%
#

The Ea¢ iy Model Text Defme.
f

Vue

favIpurs aken 5uedl Baze (AN

3.037% H
2,625}~
20526

£.0275

80176 [
0015
5326}

5.0t
sao7s}

N

i

Run 0, The 6" LAN




Porrt Numberk - Time v Sold Sl 2 - Tiw oo — S
£5C00000e.005 < EH000000¢-00%
0037 £.0272573
00457418 [ AR

7516827359049 46500000

wﬁm%«e £ 0233840333008
. F ¥ e $818373078
7 §.6002207253%4 6 016203472
3 16 %, suoocccmos SR0020A53A T D BTaITA
3 S2137%
1 951318755
12
13 &
1z Beouitenetes 0006156812
iE 5 00 82577 0 00915565
0 04 51a2) D00 14T 130500
i T RORRR0IT G OO AT T
18 Y
3 $1geseneis 000341
0] Cesa e § A Katst
21 B ST £ SoenTeRRTRTaT

45 287819307517 0.50¢3 ‘sz

58 SER1T2558527 0 0061258583308

55.550172558527 © .335564?30?302

59 2222762

20 0 .0O50583 153846,

582222763

oD%

8.0052¢

5515

7 710868184748 § 00525747857 14

7. 710862184748 £.00580035

7141318272784 0.0048 ¢

71&ISIB2TRTBGS 0000320825

“S3.80TITA0103Z8 _ C.0OAB0B1IETS

‘83.802275830329 0004335 1705332

SIIUGIBIBINBIRINIGN

100 5.00433%5 1706322

Run 0, Data Dela\/ within the 6% LAN

137




Fix Ed ) Lbury: Moded
tirt B S aite il b

‘Text Defne R Windowr Help

*
-
TP

28

yery

s

LN 2 S0 S 2 2 4

2F o - :
8.6} - : q "r‘l
o i e S § R NIAWR N Sravenives]
0
4 12 sl k) <& 50 7o o] 100
Tine
—— Solid Bluoe - GrayPat Rt o GrayPat Oreen oo RGrayPa Black

i
38:0.0040301

802 i

77776 0 0051280 19548

154 7.040000004-00%;

2. 0317683

BBHTE6362411 5 0040101332353
3

‘3‘\);25('\}-»'1 PIRINHEI RSN A NI S bl

R S RTIKART A

ey 4

13 £000-005 3

13.547341937215 0,003 1900868687 101 Taia
20.7% 72 7 090000006005 | 10.850862027%7 0897,
7 20540 T2E39E016E321, 1085088275772, 32
8 S00794317508: 7 HA0CI00e-085: 113548755 75208
TEEA0S8S3701 0. 0088128341787 11356878 85801

23 TOLE5084050 1 7 SA0090De 005, 1187110048 1195770783
52 557921071463 0§ 0022858, 11,371 1004844 S5 12556685




e Ean mgx Tm Defire R Womdow Help
H"B’ﬂﬁﬁ Shmi%el vyl CAM Rk ADC)O({

s

nipy @il

A A A
$423717

03

58 0072066524257

128 TR5230ITIIE 7.0«00090(&:‘ 9{ 1576502720

) :
83 48 424555 £ 044160420 Qto. 14 65027205388 L .0OTR 183904074
59 051,187 18671432 1 8 243 74TI2EY: 15 0902589025 £.0071592875624
5357 B8P 18700 s.na-:oxm;:_;gg " i6.0506830035 § CO9ERIS8000%
43 151 58122420365 7 04000000005 . 26635512 C DOSRSRG20875
54153 1087580531 13.0 000 1598866887 152773328685 12 £ OO6TIS2620128
58 1£5.622122007625 7.04000900¢-005 18.308725771135 £ .CO5818604ET0Y
25 165 557350347815 D.003906732766 1% S067IAT71155 0. 006550005632
$7 158 84156081 7 DS000000e-005 17 3579129308 %4 £ LO0525808 150
5 150 0073599904% D 3729050230881 17 257918030634 0 DO G3 78187
58 (%8.1377083 14281 0.0031409723837 17 4BBBET71215 0 LOBIOETIAKES
£0153 271384150705 ¢ D4000060e-005 17 388771215 C L0018 15181
4 180.932502630088 £.00460 101333333 175875 LOL1855527E58
12 |82 G30AAD5T2817 7 HSC00000-005 ‘753” 0059728792813
53 194,923 147053444 00023396 12 Z3TETO7S1882 0.0060728750948
54| 54 54013058175 7 040000C0e-08 1S 255870741568 0 $05EE53455760
5 188 552 5807 0.0040101333322 15 934188180427 0 0070751413987
55 | 8712082717438 0.00253%6 13 344188360427 0 0068870364293
7 168151831885 185 7 B4C00000e-005 13 324706956633, B 008621200781
53 162.753288 181250 0.0853202430148 $ 324700938583 0 0887 26555048
23 189 283735289034 7 .046C00000e-005 19 S5GTI41937215 0.00876 42842055
2 2 ORI TR D ARNTEANOT (AR, BB RATIASATH R DR WP TAD 4,

Eﬂtﬁﬂﬁ@wy&o&l}‘mncﬁm&mw‘mbw%
D el '&!GI’M“&E&% LRV --;A.DO‘

Poirt Numberh - iTime 1ot g g Came 2 {GeawPy . 2 Time 3 - OmawPa . 2 - Time 4" itGravPa. .
7020183374924 £.246975620T 138 $ 597341937215 D.00657638758 12
8675088921 7 040000004005 35 11317 1953772 § LO0EE52T26085
73 DO504E 156625 01304013(90.-«,3 2011317 1955772 __,_oggg:s::m 13
3174757 112577468 7 DA030000e-005 20.73636878572 0 008467052304
75.812397313802 £.002359¢ 207463857572 § BO83 163214734
7771550794742 0.0052185106018 25 TE2EA8STI004 0 H1SEESI0TAE
7886042558544 T DAOH000000% 20 194858527094 0.9 13 3
20 33908450818 000220 B R00RITER 957
$ 180.787EEA4THIV7 8 002 7
79 11.44893928 1679 0 0040101333332 __{
50 192.085270314698  0.01194046588
21 182 108034882504 0007365 i
22 123.15% NGZ’S&‘T 2 04000000¢-005 8 07007815
3 |87 1S5EST0SAES D 0031030805667 35 TEsERsRsSTET 0127081462143
34 {$8.220024813322 0.002283% 27 783.0.01241 26103805
35 132 305324547533 0 .00458648320-%8 22.7¢5: 3$81 0.0724142580802 i
% 123 403851071028 7 .04000000¢-005 227 1 £.0121021080832 :
7151.471355212812 0.00233%¢ ‘33 795028074028 £.0121337060882
23§61 56033257738 7.04000000€-005 1 23.79502007 4022 0.01 18640821556
33 1945 17508315602 2 8377672392845 1254734070334 00118658328
30 194.2427 24214802 0.0055050774846 125 4798507038418 £.01 16078840858
35 0077508 148020 0072836216853 .25 423770308604 00118062145
35 .0034442079ET 0.004013133TIT 125 4887 W04 0.0 1T622090382
35 334045180488 7 04020000005 t 2177622681 0.07338370708S
34 195 JLO52T257945 £.0823E3¢ 2177822881 0111
95 197 772808847827 C.2507 167000887 . S8626010214£.0111234005625
35 198 S5T0ES04TRIT 078358935485 . 231.156888210214 5.0109013167347
7 158 50309847937 0.312582177848 “32.557921071463 0 £109500870817
33 199.351378628762 7 .040000006-005 3256721071463 C.01073108584
38 100 7.04000000-008 33213385554 3.51078 SoeeTie
409 . . 23.213348480554 0 0105834143357
101 35563881 157745.0.0 105847947773
402 135 583601157703 L0108 12410021
402 S5.10520258 125 §.0104227768285
104 32.30320238125:0.0 102467534025
aash L L e e e el (DD FTOVAACROTYY B NN ATGTITINAA, B L

139




| R A X O i g e %

[1271] The Indonesion Essters FIHGLAN

245
2‘:-’ - - — - "
258F
3¢: - O S e e s e
226}
f
a5k
';,’3 - - s s
i HE
! b
: ! ; {
1f . 3 . B | et
105 i ‘ :
ok I E %
B3 S s e v . - £ - - - . .y - .
- H LA | #
0.2sf 5 . G
BB e e s g o H s SUSBISUIPUNE S T - ) i edhed
& - A pid i 1
K © e i g 4 i
i 3 I S g1 ilid !
e} B 3 H 4 o B % - 4 3 3
0.5 ; | i RN il I !
L im : . : 0 | N e e
" i ‘. ™ . AR R E = < kit
7

€

8¢

a
£ .
£
]
i
8

o4
<2

i
{
i
|
i

At
%

X

riasiaialaiaiaiabaiaic

QRIBR

Run 1, Data Delay within the 2° LAN

140




2 Tiem
47062 %3383?

38715 503470233304 0.8 04032188804

.fa-:*ms.u 00227 156458534

B

537116 65y s 1950 008341335552 6 SITREIISARETS 0.0215910034072
57|19 975437877476 0.0080531 mss*z»ss,sm L235745125872
52 :s,:'swwaao-'zp 7 E6855 13865655 § 02000475118
531 2063446389376 0, R St el e L
12127 &3TE39079438 0.0 Ssssisrs 2019508205783 £ 0I2RZ 20800
£5 127 25178269376 0.0001614513071 £ 3YIE150085665 00202 162354415
55 [22 410858206963 §.29000300e-005 331 15150086885 0 L253142068331
57 74.108516380423 0.4r86204438448 01316333337 0 0265178870378
53176 531251281079 § 28000000¢-005 EB01416533537 0.02756738T 000
£317¢ 175697505762 0.0046341533332 £5261051614655 0.92757075080C
63 128 41255568042¢ 0 D0SSR/0I2351% 3 5731051513655 1 5286367910997,
T 198 GaaBaRe 17467, © 28000000005 § 0353955519294.0.0: 2%
3 |75 200847280425 D BA0SSEIITT8 11 3. 15284 § 025643687007
53| 2893062390771 $.2080000¢ g G&aTY 0.0253821978378
4 [27 07205493781 C.0101479737581 R G557 0.0250837978%8)
5 197 588279027005 £.3819832562875 2. 302378145554 0.026071 %
56 127 90140508576 0.0137381437639 3 RETIT1 865040 0263 T 1535
7 133,16 3951 ©.0048341 330352 10.35880¢ 0407558
3 |29 046270027095 0350488089248 13 358890: 0EETIETE528
20.2194637 21095 308425000005 10.64006535035 0. 048735456 1088
35 58519255 T08% 0. 2565548160161 10640 0.046892229538 :
71120 640952621246, 8.20000000-005. R 1068107620292 C 0R8RN5I/21. ; T

mwmgm:mmgm ’
i@@w&gwms ol Cisl A A5 A RMALT

Boird Numberh o- time 1TTeold 8. 2 fime ZoiGravPet .. 5 - Titne & Graypat .. 4 . Time 4 . RGeavPa...
A 3 20574230541 0519 IEGE 00T,
73130.800215853762 1.0030028585128 1147080470 1954 0.04672
74 -,&41“’3&; 5‘ 000836213300 11.47080470 1954 0066253926009
7513 436534261778 3 000000005 31.474351288887 0.0802484072553 . _‘J
55 |55 50143606 1359 5008505754722 Vi 47455 23557
3% 716637060426 0013972563110 13.181476313744 0 D5 7057506
78 132.180446502762 0.0152157907054 12.161406218744 0 057258
73 {20.801E71322818 3'{00000&«.005 3225643,

55 B.3124663233187 125
o £ 20000000¢-005 12.562551208705. 0056151202272
- 37 55 0 0079613560887 12.56845 1206705 b 053514065304
33 395 1.9080805045522 12. 025 00543169436 127
+4 134.970490238723 339000939@'9"5 12.848580525895 0 033542
23 125.26398 3 12,28 1856305 154 £.053
36 136.150058450428 9309"523‘055"3-« 1 %18%1“?%2@9&&7525
7 3823814200250 3 T e000000e-005 12 057522554282 0.0524715378434
58 {28 271330360425 1,81 13505013052 13 35752 554282 § L51305503683
>3 {37 009815260478, 5.008341 0637 147 : 1$3877805 £.0514683 10001
30 1361545803111 S 28030000¢-00% 73,%7?30‘ £5034082634%;
31 38, 30000456849855 0.00983413T2R ‘1393158559 1927 005034248 15225
82130.31 1264921195 £.20000000%e-03¢ 13.83155554 1927 £.0402713159431
39 555900 333784:3.0125588838028 14 008851212697 0 0402730797882
34 140 158345734804 § 200000000005 14.008351212697 0. $E2485572933
35 141 3 2 05984720782 7 953472884045
36 141.7 0583046258527 0370 7%
42.@9&6—9,5:81:3 2.78000080¢ 005 X 047322812641
IS 143 SEART0560:528 0.00372805670% 114383223 158832 0.0363160258832:
39 143 807332122431 £.00216 7 0484
100 i45 879202327098 0. 1205746383378 : X k 5524138
101 143.942388E27038 0 L1367 1167983 ‘153 23334 0.0432038 120308
102 144 003445871417 3,20000000¢-005 -35. 17387 1253334 $ 047E7067 14148
102 144.15811S0101010.0042341332233 5 15 5034798 %0 0480703294275
104 144 2279023804625 0.11806 78558102 35 503 ECTIL D SETIEIIZET.
105 {44.778405227098 0.2905741514602 15.7732375 £.042020468 183
108 {44, 9248652833276 0 £040 101333332 35.7742278 004780827901
107 145 26651702709€. 0006073700460 1 . .18, 02518838237. 0047433624

141




Poirt Numbert [ Tlime 1 i30l¢ B, 2t iume giibrayPat . 57 ime & OravPH . A e a4 Whrayda.
108 156.35031512775¢ £.00760 1256562 : ¥
109 |46 T SE0aBE0429 0. 14023507732 H
4 47 [R189263272 5.20000000«-005 8.
111 |47 08036400435 0.0 105024458672 6.
112 147 210 5% 18 g
153 {98 000 1RV 3% 8.
114183 3128327 18 'J
5 B R e D o3 10et 131400 T8
118 1391 014381 50195529870 .
T 14 3T4ATIe055 ¢ 2A000000e.605 B
112 140 THIQTEI14281 0.0098148773492 ki
448 140 B0 H C0006- 005 i
20150 568795920648 §.1204502906728 3
124 157.108462538177 8 20000000«-005 3
T2 (51 281821580085 3 T0sRt ey B e3IT R
123181 5627717 152250, 10201 20805488 & 47455718
524151 532431530648 0 20257 7285541 2 85754008
128 157 882183114281 2882417761 18, TE9127
128 15276417 1504803 8 29000000-035 1297 18304725,
127 167 720680714251, 0167 185¢ 19 3125735
128 151 395580247615 0 50007 18022401 ;18 2552154619
128 152.288341580940.0 2273465388282 19,84 S0DEST.
130 132 280353114283 0. 223009305540 18 46801551
137162 555505 196830 & 290000000005 715568 STE0A90E:
132 152 983120047075, 75488 38108011
133 153.341018. p 118978 YR TITEEE
132 8342400181826 % 118978
135163, 7028460%048. 2023141 (
; 136 | 63 92568570892 £.290000000-003 i20.2 i
137 3T 200 !
ks 3 203 {
7 053 1,
(23
2.
el

Poirt Kumbern L e 17 iSolid Bl 2 fhime
184157 518
125 157 57
145 155 2

PP
£,0122014320929

52 0.51641 30555004

BRI

R

V6 230557047618, 0.5 I56ITIAIRT.
577 5 200000006065
e TAE0 D D755 78500401

0y

=Y

SNIRNBIB
<4

o

29 6581723752
144

20020085 0 DEIPSE4IRET




F’ﬂc&dﬁ&i&axy&o&d}j«ztw&awﬂeb
Ly N

209633414534 C 0‘25551

42154 § 053552357 1554

S
1276 8.0709751432106

841
7y 59336"5‘0""’ 2. "S’K)QDOO" "‘0‘3

7L251808T403

?5 508608552227 § 0545241337003

3‘..95"’»@4»9&"‘5” 0 0703537828677

S 8EIE55547020 C£"’~‘§u60’2"25

§.A57932807257 0 08854312850

752093 INITT 200004008

F7568 00655087 82555

"7 27DIRBEATRTS 1.1578085707V434

8?‘?’.‘59 9.052Q12885166%

77.48TIE3714341 $.28000000=-005

32.718837060478 0.05605397C9888

77 535000819598 0. L10957 1587702

718657080423 0 0833697732641

7725000315422 3.26000000¢-005

30aa557767 0.068K3TI5A312

78.081309253411 3. L0G2631333333

3782 0.06785551£5241

72.511851514508.0 0007250930905

71322818 0 0678583312682

e Q3E522TL 1 B 0e-025

1822618 0.0871975313385

70.5L8056225252 0.50655500224¢

3702 0 0vE0859574047

78.8411812475C  0.480753841051

2. 0.07438I4E 18527

S0 037505602572 $.280600C0€-005 3 T33L D.0742LI273068T.
£3. 3435803558240 00788 18688857 134 801940027338 0.075855057 7288
83 157 0010078233201 1335 0.0787318740414

2C 71070304785°0. 9047220488522 1348027781328 0.07302825131R

5575 V408351118 3 290000006-005

27095 £.C

276818

1 3a0158 1612040 4032801058327

T0QS 0. 0R55183186T 2

1.567521514687.0 8304

‘)%;3”35&336 72 8.08551235914538

1.798328547351.0.859288 1316004

1368785903387 23 £.084T2774338I7 .

22 3373276680 0048341 ST

-34.902786118207.0.0257235105023.

Point Nurmber 2. 2. GrawPs: .. a - Time
216 192 4.00270% 115207 0.0899571851737
247 182.252074847831 0. 40-1 ¥03242355 3 T08% DOBET524882737
48 183273673981 2¢8 0007"1}578555‘3_ § TO95 0 0859828273135
24 . 509534(0#29 0.08604793%1818
2055 asmvm,z ox:‘-‘ 1769801101 55430 5 0942727335278
221 |25.3400 18047932 CO22235518578 .“331&0’52517‘0,031 2234753898
2% |85 G009 16271527 5 30000004005 FEIAI062513  0.0848121090 18

£2 £.0082801572458
29 008804 881
26032 C.L97237251535%

7254

11186 5 0963924310872

32850 0 0080021519568

BOTIVCTRIZLT .0 BULIILTIL

426538 005582176

B3E017881287 8 3463004005 550 00580385 3
S2 913604714801 £ HE87EI296017 55-0 8BEI22 1434

32.918226727562 £.29000000¢-005

1284021185 0 0RATB74T 10955

£0.357187581287:0 6511121477155

1284921195 0 083884148378

53 BB27 33047834 0.01 79353414357

750 ISTTEEIT

3 576250314601 1315 0568052752

3 505500135794 0. 0832008007246

30 208528512787 S 290000000005

154843734404 08474932,

30235315053 1267, 0 0083321730152

7344040 0925230824347

3 BEE35550 1287 0 8661658463341

e Be27 P53 Tees

1.089815870187 $.29000000.-C05

199327 0.081758120%0:

02 546894847535 2,77 13042203118

X e

32.851708247925 2.140 1492050352

792 0.09589811872%%

192 Q83 A04E1 8.23000000e-005

80428 0. 1003473223638

93 656704381289 0 0003090316428

0.0995314905638

$2 718427748547 £ .23000000-0205

74851053 D DOS5TT 1846375

84.115623847435 2 3817790125408

384651002 0.09B7TIHEIB01 1

94,763426014602 0 DOE775764655

1304 0.090730 1540405

SERRFEREBEEHARRSRHISE NSRRI

95 524ST405CTT 8.20000000e-305

1304 5.0979403131347

2-‘.9

881483132 14003 £.0055710473535

50428 § 087708315604

98 172623821908 00000e-005

80:329.C.007 1830571035

23" 197 27631804752

22451:0.0972124628707




- Time < iSelid Bi... pss T 2raibrayfat L, 3 Time 30 e L.

757 157 2150 18057537 0 0076220067335 8 B07A0Z 133401, 0,087 21GA6 R8I0,
252 137 554793414803 £ 00754357, RS BRTAS2 12248 1.0.0384829552418.
253 (495 00 1488719604 £ 222036004845 53 §7SENIRITI00 0 (87405165

059217780452 2.20000000¢-005:

143 GTRIP2B2TABG 0088 TH2816;

3433482479270 COBREE1SBY 1647

RS E SR 30e

1439423 2 OBE4147 7812
36!

ABALRI24TE3T 0 BO7T24G25158%

(&3 SRLOREIITHES 5.0060839054728
164, 00344387 14170 LOBDBAI3B 1085

TS0BAT0ATERT 182120 RI865405

144 BO3RITET 1417, 0 IREBRE02604638

W
P R Y

SPSL0IEITS 8,52 o

44,1531 180701310 0053322146446

2601 S5.0010117070Y €.23000000¢-008 1441981 180701318 0940541004333
€1 180 $,28000000e-005 R 2274BWAGRR. O DRSEEER 15337
62 ; 2EGIR L DASESIIG1E0

283 227098 0 LORE542908 103

284 Z27086:0,.0580275 18087

265 TE.0.0959576683757.

258 & 15682729

267 1452 $88825507

268 452 310637071

263 4533 72

279 14532 572465

271 | 3 ; 148, 58315

37 : ; : B 555504
73 ; ¢ ; 471 35
74 P& ! ’
75 ki B2 1699058¢
78 47, .0 0920601818528
934 H 57 -0.8850237 4 3
5§ : 47 9287037
27 H (4T S5SREE
250 47, 3a3231403
<3 148, 0027
282 =X 3630057
283 148 :
284 =% 3621 168
28S B
7 &

Ve

7 500050005
£.85000¢-006
£.300008-008 -«
5.95000e-005]-

5250008005
5900000005}, -
45500060054 :
32000060055 o oy

2.550000-005F P

3.50000e-005
3.150004-005
2.80000¢-00%
2.45000e-005
2.70000e-008
175000005
1.400004-003
T 250006005

7 000000008
2502006008

AN I It I A sttt 2 2 2t 2 2 e et 2

& i 2 3

Yime

W — $olid Bl —— GrayPm Red e Grary Ba Greent e RGemy PO Black
7

Run 1, The 3 LAN

144




Fiie gdﬂ Model  Text Defne gmwm Vel;
IR LI et R A A A TIOOC RN 4
24 [1604] Juanda Navel AirBass LAN |

il
Pours Number!

2 1GravPy..

oY

35.2831418C 23 1960.004
e PERE e istsiados
3 041385361807 12187507005
3 031386 1392 27007 7769¢-005
&3 248702GH 2055 G 057172580008
246702462925 3 £35%8370e 003
13806126 4005252730005
2815ERA0E 26 567198 120¢-008
237514078041 3561481306662
59TE 14376041 385675197008
: 9% T 828455280005
43 3.84472653e.008
7135782714113 3 BUR0RSLteC05
71 257627131272 3635 18504e-05
78 B573929B9668 T 888185044005
75 257202404668 3.6235109%e-005
15724008 3241110886005
77 540285724003 3631518327005
79 205196576129 3.81956818e.005
79.20510657618% 3.80785320e-005
19C 2.60785420¢-005 ) |

e

RS Y

-

idiioiia oy

als

SRR SIRNIXS

RIVIRBIBN
-
~t

51. B Ly &oad Text E@amwm Belp
x Ai‘AC}GO&‘l\ Sk

05 U Fyracang Man Nows! Rase LAN

£.50875

2876
0.49022%

0375
039275

05126

823123
0.2%
821875
0.187%
0.1582%

2.

Bt Do d o o e et 2t e S St s

Py

£.12%
009325
0.0%2%

gt

003128

] 0 g el < 0 30 0 30 o0 100

Q — 30hd Blue v GeayP: Red wevn By Px Green
1

! $2.50% 031805 8250% 93305 82 404
Boirk Nambark - inicne TTieohd BT T Eime SIGrayP L 3o ame 3




hime 1i TS0k Bl 2 TTione 2 i0rawbut . 3 qine 2 hravPa . ac Time 1#GrayPa
I 00001 168 0.000%3 3 00001168
i $01%130% [ rans s 50345376
2T 80827 1148TE S 43000000668 88143508 0007 1kES
3818171879811 5540000006005 73 0607195
4111 728789053533 D 0103107375743 530600047
5 [15.7255TTR0002 5 BA00000%-008 F177 000461215380
§ 183717 24800227 G000 1122692478 i d
7 TAT054 000430 1770807 E£:
@ 18864 £ 830000004-055 3
3 635 0 25066 14406747 3
[ 155788 8 3150400253835 6 0D
41135 5905 35 0 0007 (38802758 3ETITEY 0024 2
12 132375301272708 4 840000004095 - BETTToRsANNS 0.0 57
13 B3 31TARET8 18 5 751505410008, N S RAHBEEIIEES 0 0E0S 7143,
14 78507 1748619283 001967210577 S 2230685 : 0507
157 68 2818871898 £ 24000000000 AT 001843
15| 76.5536304790. 0 <6058 1962714 ’ 1747713675819.0 06183
47 50 274880 5035 BT IEBRE TS D OB 1BaRETT T
4§ : 7 DATTIS885514 .00 1 49048
3 (87832517 222505 0001422
) 8762251722805 8031387
3 15527105 1834801.0 507
22 "% 5271051024301:0 001
23 177 007
4 i31.22
25 Ry
2 [ 13,7286
7 eXzn:t
¢ ! 1578778
% ) kY
% 97
2 2078
2 ; 125.7¢
a 1325 ;
. %5 34457 §

il
: 88

Saduns Main Nawat Raze LAN

LIS 0 ik e

I’ 2y erceeseninn oL corabtans aree Prrsosmmees Meesnseresiasn  Abins 44 % 443 HLLLLA 1 L CAAROA B ARAPEPA0A0DAN OO O O PSPtk AR 8 Aiks -
¥ i Y R N ) P
1500002005
1.00000e-005F 3
5.00800e-008
“G k2] e % <& T.'»O 0 ki 33 0 163
e
— S0 Blue — Gy Pt Red e Gy PR Gretn oo BGrwyPxt Black

v

Run 1, The 5 LAN

146




zn»f:;aauoed:«xmiw%m
IDNC s Xl eniedl h RIK
21 [2447) Bitung besin Naval Base LAN: :

EMATOOORN =4

5 50000¢.005
18 2 £300002-008
v 2 T7TTOn-005
% 13, 2 B00200e-004
13 14.698328367E53 5 12600300¢-004
20 14.808228457363 3.660003002-005
21 T 74951538138 5 6563 53835005
4 2% 246051532146 4 880000006-00%
23 128.253210181013 5,04833333¢-00¢
4 2825321018101 45@0090:)— 005
25
26
27 X
s 7 008310291555 4.85000000e-005
23 7127430837230 4.8 7005
20 TI2TSIRTIG 2.8 3309¢-005
3 1 500277742093 4.851 2500001
2 131.539272742083 4.680¢ 00
32 (38 205724260843 $.9341 1785004
34 39.38522:5230645 2.560000000-004
35 .3R.806075333531. 4818385580005

Run 1, Data Delay within the 5 LAN

v
Jawapurs 33

09007
00057
00054

T
{
{
H
i
i
H
)
{
1

: Nvs Paze LON

0.00%1
0.0048
00045
s.0042
0.00%2
£.0032
£.00%
0.002
0.0027
0.0024
0.0021
0.00t8
00016
00012
£.00%

LN 20t i 200 2 2o 2t s e 2 e

i
i
H
i
s
i
i
i
|

A e ns

10 B a0 S0 A 2 o S et 2 Ak e

s o e

S &0 o 3c 20 100

pea

147




0 1D LOS8526888867 0.02503248805067
112.380%83123278% 488
e 2 2 2724133 450000
13.26328
4117.040732820101
$ 119.0585054
718538
1
1z -
13
-3 § : ! 18,25 1885 O e
15 . . ng“.AR MLK“4 re b TSRO
15 . 4 {16 BIAETOABOLMNE Q0BG I8 185 1
7 : 517 DSRTEI628101 L0002 TE62285%
18 : i 17 BEET33526108. 8.000814008147.
18 B - 18. 5% i 0000618085147
Kt : , . 118 0525054 D0 487
2 i : 121 847
52 Rt
% 37 A
4 137 428%K
: %
: i
4 i
23 :
o]
% 7
3
34
S

Run 1, Data Delay within the 6% LAN

148




Vaie o™ maval Base LAN
190 e -
a5} ;
o0} !
36 :
of
1 ;
oF o :
8 ; : :
} . H
50 i ;
ssf ¢
¢ : ¢
“t - .
wf X I ;
as} ; Y :
e d : E : “
] : « 2
! i H : /
20} [ £ ;
3 Pl i ; i
i D § : !
w} (b g ¢ { 1
, Pl § ! ;
¢ % ; ¢ g. © et mmm e s, v.m.....,._‘\u'».‘-‘.,....w.._”A_,‘,‘““,j...,_,,w___”_ STUOUD SOR
i) 2 7 156 140 e 210 248 315 330
ficg 3
s e SOUE Bl e Gazy Pt Fad seee GrayPat Geeen o R0rayPat Back
k)
YA

Run 2, The 1% LAN, Using Simulation Set Up 350, Mean I sec, ISDN 128 Kbps

Poirt Numbers  ime STl B 2 ime 2 1Gravbx . 2 Time 3 TGrowPst .. 4 - Time 4 ttCravfa...
01 0584311104409 7.0400000De-003 539311104495 7 DA000000e-0I5 :

13 S0GDRE3 106387 7 54050000007

714057 1577051068.0 0403812393010

3

3

4

4283272
5 GE10TCT:

5 1770703 75
36,618 720t 1}
10.73502508507% 7
) 13 36245555
3 133660330201 452 Z
10 |14.37038397 1399 7.04000000¢-005 3.
41 118.424880404279 7 0R000000e-003 4.
12 115.54608467 5007 © 052774051621 s
13 119.722038905041. 7 040000004005 3
14135 200620512749 05272571 %
15 :2¢ 15087 188 7 04000000005 X
18 20 2075.0.051765506150Z i3
171 27 82010251615 7.06000000e-005 .
18 {28.9251258114 71. 003633846
19175 05500474128 i
73131 915117445371 00772571, %
1 133.152235780218 8047418 13.312720605218 0.0 10300087 2647
7153 5717 18000RIE 0,077 1810081248 ‘ 1581520605518 C 008004 E3 165
23 135.777190105162 00272671 19. 75.0 0098 3t :
24 3538487A3ER318 7.04000000¢-CO5 137 75 C.00377418480 ¢
25, 36.2075125204% 0.0350346 . 3 65T L.L 0DRTTETRES47 :
26 137 389781525569 7. 04000000005 . 10.87888545576 10 DS 1629871287
7 :38.001 120808438 0.0639416387 172 13 808070001268 8 .L051679857C01
28 132 48252 7 040000006035 : 11.88807000 1258 0.0078 138028534
28 B 595247325 O.06SCONIN2E52 112.811803218778 209781 B
30 138 852022¢ 3 7 DGOJC000e-005 : 12 311903218773 0007142208737 4
1 580 HE2756394858. 8027257 13.2624825% 8 300 18473450552 !
2 &1 326778338428 7.0 £05 13.35248255 3310782140548 5
2 41 567 13433 ©.0919257508337 13 580330001562 £ 3139628436087
341516321001 57284 7.04000000e-005 : 13 1458 O TBRST0 407
5 42 22018115 8073121182704 142 71398 070605270835 16
R L

‘mﬁmmanl..w, TR, B T IS R T IARA.N PRAGRTS 1A,

Run 2. Data Delay within the 1* LAN

149




Poirnt Numbwrs - Time 5 itold Bl 20 Time 27 ibrawPut .. 3 - inme o GravPt . A e 4 - M GruawPy...

7 142 515502110, 704000000 16 79 02004652 188123
= 03957558 118,42 8885453278 §.29844 867
% 54511 7 D4030080 00 16,4385 1.3 386435478857
P 33075 19015835341 1842857405851 75753
& 71263458 0. 118190383784 1722 E3R8783TT 0253 080a50444%
@2 55S2TIT 0.061TRLHT4E2 17 876277 0.39222038178TE
oo H6ede43Ts: 303646548 (18 SR20345TI007 124607 97835828
2 65356, 1 040000008005 i XTI
4 B3R5 0, 1952540056943 I &
81 5L SRESABATE D LTABeSEAENI3Y 1 3
47185 814425383104 7 DR00C00D-C08 2
251 RE SIEAINA0K 2% 2aBY 15872008 % 7 ]
&3 15%.420139439255 20304065 33.313252084577 0235573444408
o 50 158 536545585707 7 DAVOCO00R-LOS 23 TT25E0640TT £ 2073835713831
$7 166 34300291714 [Yrrettl 25 2RAGIGIAABES D 207001405
ST IRTESAETE T DAn00600e. 005 3 25 0. 187050555635
431 83T I38ETOrS. 005412180558 ; 3 356 327 0 ARNZ0768507
$4753.134055419055 7 0000000555 : (2 3A6T30897 227, B.19287624532
55 163.981415712437 € £L357387 1520615 ’ 125 B0 12748 0. 193567 1407
36 64.241140820527 00372573 B A R Y A )
57 885 07177 108044 7 000000656005 5 150013855182 € 1888770486557,
O ; 28 1508135821880, 1806476 1370
537767 24688 ] . T, 8. SST05708 '
50171 A44D2763E0720 OBE2E53482508 ’ I8 A3E36INT4 0 116600315
XRERE 182717.0400000 ; : 2789010351415, 0.176400560875
2 X 3 4
]
L
X
5

[459] Sursbayumain navel base LAN

Poirs Naumbern - inme 17iSolie Bl 2i- T 2L iCrayPet . 3 Time 20 0raybat .. & - Tipe 4 - 1tGrayPa... 5
72 $e03 8027257 : 139 5381 0,148868 1545882 ; '
418327 %3:8.14405057231231 i
75 1861635303 24263507 : : 4
78 X L5928 : {
ALY 2375017212
i 37 70858417¢
X : 243751
EIEE: X
21 1834 H
32 189
83160
34191,
25 192 31
26 1103 07227510955 : 2
7 107 47874623504 7 DA00CH008 002
851110, 18948214632 0 93540945
23 11110064657 1488 7. 04000000-005 2 ;
56111 22780075 0. 3482032608121 3 ;
1|17 25478175 0 067 123078706, 3, :
92 | 112 87883875253 7 04000000 fex :
33 1113772821218 272521 25, ;
34 1113 93BE2G7 1373 7 04000000005 JE '
35 1118.05062816487% 0272671 ;3
3 1118 4 750 7 Danpeoshe T H
7 318 20876103864 0.0557 221727057 < ;
38 119, 1162E753092 00272571 : < H
39 1120 5760 3¢ 7 04000000600 37,
Z00 1121 41555005534 D O3BaR 37 : :
04 1121 57933537456 7,040800C0¢.004 32 ]
702 {122 D1558740962. 0027257 3% :
403 {122 $765205024. 74000008002 =B
041133 70423382701, [} ; 3 :
405 | 135 SEBIRETS-SY . 31089B25578: 3%, :
708 1135 . 7530000006005, 3 461569818514 0. 1069760155735,
1070 136 TRTEsE &5 460413757 ISR 5 108035450817
403 1137 20872207771 7 54000000608 C 3BA057GI05 0 TRRBTATITONS
i3} ARE RETARIOSIIRLA 1Y 0% rorennnh e e

a

(AT

150




m.};,

e

”52.531:9

73 BUNRTESIBATI D

P z-,-n A

Ssdenias 5 7 ‘:sta 83557

22 §3002447812 7 0000000008

F381254T8384CE §.7514618205708

265 3377006002 55 14181455612

74,3558 101058RG 075146259657

247 1258510257 7 06050000008

'3 G268 1010508 2. 744RE05

2045 30628050905 00272571

275 33099317502 <3 490 SI5TI00Y

THEB2ISEITTGL 9.7 HET
74.55275513840% 0733954093 3232

295 7 1751340318 © Lo9<00350000

"5 SSE071136 11T 0780558053031

NI
8&5‘32’»'&*

298 . 73546730002 98 5253618854

S3N71ITBIIT B TIELET0BAIT

3
pas

2e7 SFC 752507 6T 95025830506

77,334 038432 0.7 RO R RS

295 32221309628 T .54000000e-005

7788105005848 0.1@«»3«077:

302.01218423846 0071240598835 1

77 880207584704 0. 7206ACR 150480¢

302 41225271345 0 0534025178558

77, 073347040, 2207 780462053

302 31919765485 7.040000002-005

AR 0073 07207 792358 165
73 2

=3

=]

54

=5

2361 303 5712254737 § £00309%600001 2% 22 0.4
7 1302 83151438016 7.04000000e-005 2638113256908 0.7147

28 (204.574556317450 | 0 D6UR0BES5003 73.835112256508 0. 20616689605 18
2231 3052752530808 £.07 19237093508 70.380576081501 0.70810745 17180
20" 308, 6504587155 § 06698 10522658 TRSRORTSIRIEN1 C.702 52
21 1307 38041223194 7 DAOOG0004-00% T2.407058508875 0.703 1251156275
23 | 2082080506368 0 541 2118125721 X 190 807577120481
282|302 23101050565 7 040002006005 £5,365752 735001 0,697 51 12900053
244 1030 RRAAITRRALS N ATQTR?7RET RN IRAFRITIANK LN AQITAPSAARASE.

Foi eh o iTine T TiSeug s 2 2 GravPa L. 2o itime g Grawbat .. 4 Tire 2 itGravPa..,
45 1310.42252700262 7.040000004-003 0.55901651 1705 0691702 1663500
248 1318 18811798 0,650
& 2T S8 [Dregl
25 1312 21481840243 £ 0703604600051
Y 7 S&DH0E0e-005
250 1318
251 131e
253
58 33! >
255 1318.65057570207 7 040000004005
255 1315 85471308768 05373471
257 1315 60306514493 7 D4000000e-005 QT IE0308
A58 13T DI6TC0I6345 §.07 20028796740 FR5172 1158139741205
259 1321 54400925005 7.04000000w-00% R R R AL PorTe
260 221.7667 1425831 . 0863751065557 $3 837173815540 1127967468157 7

261 ;321 BTCSNS 144682 7 00000006005 ‘83 9STABIOCTOTG 1,327987

262 {326.55157885825 00567315 .97 430707 1.1189285€

263 1325 5520527 5% 7 04000000035 4 TE3S3655307 1.1762050

264 {328 40008779753 0.0204604600001 3 163500355507 1.9107650

265 i 3208334112188 7.89000000-007 BLAITETIBE0ES 1.1107 %
265 1332 88152802055 0 0334094600001 8441337368058, 1,102483082 %
7 1333.60388327502 8771970834101 £6.5107428814Q% 1.10437202758¢
263 [234.T789 1288848 £. 107950845878 1 .$8 81074885140 1.096 191494038
263 {335 ST34BSAR 104 7 04000000e-00% 37 540745735588 1.1 4825
279 1337 57721371134 0 0384004600001 27 5074ETIHIRT 1 [ICITI6EA27
207|360 57369929767, 7 04800000004, 53 DR1837927184 1 3521989742
272 1231173324250 0 0997887534411 53 041927427 184 1.080388 1680175
273 361.76783120958 7 030000006-005 e 92312

74135 35 13 00272571 ) i

75 1346 85623176057 7 DAC00000-006 22 715384 1 DT285420597 42
275 {347, 76083124842 BL27267 88 TEQTIST IS8 1.08528

277 1248.962353380141 0038400460000 3 $2 2145532788 1 0852

278 13448.126728%55418° 7.04000000-00% 58 32 IS654T3TRE 1 LET2

27 350 7 0R000602.005 39.514708334073 1 L5S1720009008
23 : 514708344373 1 LECBETE3IN00T

B

RIRAORALAD, 1 MRIRINAARBAR]

Run 2, Data Delay within the 1¥ LAN

151




LA S it

e

a0 e 2 g 2 e

The indanasian Eastern £ HE LN

R TR R

——

3

-

SR S i s

3
[ &

e s

ok

{

TR ST

i
s SRt
oo st

oy £
i B

¥
FRPN SIS NOUv——
Y

kot

5
L2

210

Siopi - Pause |

et o 405

onsuiuiii it

ST

CHSEE D

r3

O i

£

secw, ISDN 128 Kbps

55T7Ia%, 00581

SERTV1561% 6 290000004005

4 5 SRS 18 2 4163541031462

SIRIBIKIQRSIGIIRINRIBISIN

R

FESET IS

T 19711730

PRERT 2R

h
109

Run 2, Data Delay within the 2* LAN




BT24031438;

200 £.3857901 17

) 5 & 1700754

2388873

3%

0.4

33 AR TT0TSRAE £ 135600551785

|75 4674048 15ETE € 30000000« 005

272853772740 5

1 21538500315¢
27 .4A54RRI5248

240000030 L85

27 856125183408 0. 1642771187315

DIOININInInIn

28 31245155820 €.20000000¢-005

30025292225 2522508057352

8525243174085
2 83038635 0.630773990220%

30074920225 11 81118505587

LS B877TARTI0LA L BIOTTUTEIESS

23 283158507282 $.290000000-C05

- S GETTIAEIICSG L BI0R28 1 IBI4E2

02,347 196232021 2 .29030000¢-005

363557235 0 805147362458

323787 184384330, 1283375021050

§ 68537235 0.613557840770%

T3 S04L2TI05I34 §.20000000e-005

2801741403054 0 5135282405354

35.285204582408'0. 1980075151548

- 85017410354 0594054438141

27 304860 185408 0 4183289703732

8.01537235 0 8018228351127

37.7232231 0.1219338318577

803537235 19042700

277900258 0. 1730421326279

58
.9 5851841310287 £.5841% 1387
5

TR &N FPAINRRDRN 1 MNSLASIRRAG

37806872 18 4857041210853 74815273072
39.5 . L 38.134659253538 O, 180
39.844075403512. 3.23000000¢-005 18,13 5 2114
402097902975 0 0027 125034226 10, 723398 0.5531828308802
4057831627728 229000000 005 L 30.844888725398 0 8381854671787
10 AN PRRQIR ARQIRTRQTT A7,

e Ed&t Lbwzy Mold Jext De
| 2§ [1771] The Indonesian Eastemn F1HgLAN

fie Ban Window el

Poirs Numbers - fime 1 iSotg Bt o XoeayPs L. 8 Linme & iGravPa . 4. Time 4" HGeawPa...
74140 2587803 1560 §,290000002-00% 10.360571 235359 0 429085471782

75137 115546757444 5551408

0 5264436518034

76 |41.2077615557¢5 29000000003 3132208
Tl 4T 85a59575 15 535346560278 3615
FE| GV TATTIN08 16.005184358550 2128903
3 759442190414 2 29000000005 5064620662454
43.0470: > 00852403 T5T258 T BT
33 865501895853 $.20000000¢-005 8077332076053

44.0420726125%3 £ 20582770823

23 & 3250000006007

-46.‘

135224 3160
35 6005 407107 8E77S
BL %1085

12.5485068028 13 0 5T35415663888

& S5065756345% 0 .0506137 14228

133405066058 13 0 500196 19863367

45 DBUSH44CEET £.200800004-008

13.1028761 0.8858313212187

42.19669202% 37 246408244823

13.1020781 0 8709219448703

48.33407C 122342 8.200000004-80%

13.180755283:83 £ 6708237402441

52 522356525 21 261572602818 13. 1637543004852 0 8588BTTIS0T
5285212356853, £.230000000-005 1323093192840 B.TT4TTEI4B
$4.43810E55.21 292317825058 12.2305814384CE .76 IHTSI7
5 £85452385452. 3.290000004-005 15.331090212488 0.7 114618
55 T892972 12408 0, 3593082231138 14.331090212438 0 7AE5S! 7078

{83 Be7452157354 © 230000006004 14 058247305 0.7 46902520 940
T ETT51R04328 22 14817020058 13 SR 0 T340 128 6 AT
57 970512142375 3.260000000-005 T2 757215272118 0 7540 143040007
100 158 570407688458 0 DERSI02NESA2S 18.757215216116 0.7 66218010527
: 38 68706775 0.5190484705946 13.326002012306 0.7 1 95205145925
: 48 777ETaN75 23, 01 23 14.378063312208 D 705 7546085478 ,

“

3 235116 $.28000000e-00%

15,1223 1733%087.0, 7085204012083

Y

83 3076274030, 1038070008213

1532211738508 0604

3135

:163.8057327735C8 £, 103179930408

5.220053922533 8688

ol

.
SIRRINIBIZ VLB BVSIRRBIKLERYGBURNIVIA/REIF

11.700117177371. 2.28000000e-005

35 320053322508 0 8823

4 025833425767 £.290000C0€-00%5

15773893 197025 8 88202058 10672

-
oo
Bi=s

84303331125 25 207800483197

15.776993107025 5.8898147523402

103 |$4.359209223554 8 20080000005

18.099604134007 5 8560162509128

TTRANT L fA 77170875 TR TRARRA,

L JIR DARANSIRANNT.A PATRERSSARIT, |




$oiSolid B 20 iGravPas .

20 nme

I Liime 2 ileawbat 4 - Tioe 4 - ROrwPy.,.
7 ;

T 2RTTO4ARIT 143 % 178
E 7 TOR79802 17 3.7 76803782748
4321333.53502 37 TOATETIRE2IT 3. TIISIASRIB 144
7502787 761512835562
ST BL2TT 3. 7RBIAE83508
e, 9. 7403125615275,
3. 315 ths 5080
48 G.13%5 16 1706528 3 TIITEA 16153
35 8 E00000008 - 3 S TAPA6T 14076
2 72 iy
i 35,4607 1575753 1.3.706407 1244354
48,6 0407227095313 g
2178 35090500e-L08 £y
: 346 0.9027340201275 5.
1826647 123842 23000000008
508 1320164275212 0 4147 ! RE 3:3.95 o
$05 {320, 18146176473 8 28000000437 : 8032358560000 3840220153054
807 1320, 80772972502 100 7621 2011852 30 BTTRRATEETL T RRUEI[AIRAT Y
$08 1323 9255273235 8. 2000000, BB BTISLITEETL T RIEITEIAKGTT
503 1324 .30457 1080028 1 9801 F2560 186 2 6001 TARRUE AT 3, 5 B0 T35 16655
SA5 1 52 55515048 S 20000000aL05 S0 4eR0847. 3 510000146318,
11 1324 TIE005.0 3B TT R8T SR SEI0008502% 3.8 ez
312 {324, 40051731 121 3. 76000000005 52 955000555075 3.804570157
5131328807 209548, 18708571788 ; 2 At Bk DSOS
314 1223 786 TA07311, 3. 002 f 92 880T0TINT 13 EIGTISI020TT
845 1325 424481 0 2200882039755, H 53 ANS0RBIVE17. 3 879733587528 :
516 1325 542 10416451 8.25000000a.005. : 3 416005795107 28847 62001242 j
$17 1325 800 : s B
5181325 858 330
325 1 ‘93,0082 18375001 3,952784200104C
328 33,0062
22¢ 953 :
55 %6 i
46
45

R shme wiasSolid 2., 2 fhime

527 1328.99231983315 3.29D00000€-00

328 (335 287541122560 02148512

529 13294404287 97 887818

530 1329 745105 S

33115

532138

555 5%

534

328 (354 /
33 ki

557 {300 ._%’

o35 15

525
$431338
524 139 &1 i
322 1240, 5 1
3£2 1340 0% )
$44 1342 103 816520 :
545 138 108 872875740 :
548 1243.17 123558 0 1 8728757501 :
ST 3% B16e000R08 ;
558 1344 T j
543 1344 3 22
530 1342 =3 722"
55 15464 )%, X % % :
557 1346 759 7% : 55 00 :
553134842688 ; 103 4861358 % &
S8 13468721507 2503 B BIGTITIINIE - 103.5823 1958844 3 578835 1940035
555 1347 D080 S 2900000D%-005 B HIET I H054 3870635462607 ‘
551 347 26 3] gnm'}"‘ 000t 1103 R 7:55‘4 %
557 1367 R
552 1347, 1
35971348, 1
560 1348 B
569 1348 . k] 2
582 3 3 2IBI7ATI202L,
SRR : . Bl ¢ RIRRIFTISTE e i PO

Run 2, Data Delay within the 2°¢ LAN




24 Egend !
Fie Edit Ldunry Model Text Define

\ohe v v_. .

Cuanas Muea Se Sace LAN

700000005
4850000605
§.30000¢-005
5.9%008e-005
555000005

£.260800-004

™

T

T

S S S I B RIZATTEEVIP TP

Ty

2.450002-005
2.100004-005
1.75000¢-005
1.400000-005
1.059002-005
7 .0C000¢-006
2 .50000%-008!

LS B 2 Som St s s e ot s

3
9 5 ki 105 140 A 210 246 280 St 3%

Tene
Q S04 Blue e SrayPx Red ven. GroWPm Green -~ RGIYPER Binck
1

“Run?2,the 3 LAN

-
Poirt Numbarh <. (7ime VUiSolic S 2i.iime ST iGranpat . 2. Timne oGP L. & - Tite A - 0rawP3... j

0 (3.4099512457412 3.42000000¢-80% 2,8899518437412° 398000000009
3T 100177320574 2 450860004, 3768524605155 6.966000006-005
7l aandassuae 5 3756534651658

31 132.72272076%5 346000000002 959741134858

412569608 1000748 2.43000500¢-005 99897041134

5 350 3 436000004055 331091573

3 - 3230017755027 3 45000000¢-00%
7 24.011221253438 4.36000000e-00%
8} S4.011221283435 X

9 KIIB2UTI4748
19 S3L3231T 4TS
1 445011435556 4950000004005
12 T34 801 149555¢ 3 430000000005
13° 48 025137335412 7142260005
14, - 40 02515733 005
15 ;53.315825510728 -005
15 5331 10728 ~00%
7 48 037 -00%
1 3.0 K 3008
i 5 2073550647 S 822000006 005
2 53 SBHI2QBSGEST 3 42000000005
25 7S 4B0TTE3IB18T 3700353040 008
32 TS aBHETE31818T 3 45000000e-005
251 332 7 7000000e-00%
28, 9 000056005
25 $2.3080 18726924 3. 747602316005
8 ST.06036728584 363000000005
27 104 513522082828 3.72857143¢-00%
28 104.5138226832% 3 480X 505
23 1148774840 T04T 3.7 1200000e-005
iy 14.87T490T04T 3.43030000-035
d $18.87428230169. 3.89750000¢-02%
2 L118.87478230180 3.48000000e-00%
&3 147 J855U03CTT 3 HS4TCLRE

24 127 3853903821 2.42000000e-00%5
5 $ 127 QUBSAL18LT T H7IITIIe-005
£ 177 RORARARIRRR. 3 AANAMNAeANA,

Run 2, Data Delay within the 3™ LAN




U Pundaces Mun Nues Buse DA%
RS LR A )

r

N
by
Fopror

8 &8

2
23
T

B XY

>
L an o a2 o £

R

urvemeguse yuwmrs

il 3%

N — $04¢ Blue

o GrayPat Red

kel

veme GEIYPI Grennr

1490

174

T
v RGENY PR BlaCK

238

246

230

g
o

Run 2, the 4° LAN

i cGravP .. & Tie 2 HGravPa.,

] 213? Wt{ 584030&090-005

4

2

3

4

5

5
10
171248 4

3 X
14 1330 3
15 1332178144307 G‘QG_QWW :
45 1348 24048327503 87, 1321 14368425/ ‘ 3
A7 : 396,73787303 11 5 89000000005 X
1 3@3350900031005, 005 i
4 13
28 ; s :
2t § 352555 :
22 : 342
23 : {
24 9. %
2% ) 2 7
2 2% ; 183935:
27 j 25 8754727 T07462:8 88! als
28 25 BIGGIZTI0G2 0 20571361874
2 78 23E3IFBETRACH: 0 $US7 172725207 B
X 128 i 755 32 :
X BTTAGTOISETI 0. TEET8358. :
74 7 3TTGRT106720.71 463,
3% 13051274 43 0. 1093ETETEIE
32 BT 087 18075460225
;—1 351 i35 52180007 240 BTI40IIWTI.

Run 2, Data Deiav w:thm the 42 LA

156




Fie Ed2 Lx’awy Fodsl Text Defne
} -4 o) Bitung Mein Naveil Bess LAN

2.950000-005}
5.000000-005}
200000e008F  ~

T

0950000008} S
5.09:1004-005”- : rieeneeniil T o Ty P ST
2.00000¢-005F
3000000005}
2.060000.005F
:.uc:mowosE
s 35 7 105 140 s 216 245 250 316 350
e S038 Blue o GumyPERed e GrayPEm Green o RGP Biack
1

R

 Run?2,the 5" LAN

The Lit Lbmy Medl Tet Defme Bum Window Edp

| v
1} 21 [2447) Bitung Main Nevel Base LAN
Poirs Numbers - 1iime iSolid BiL.. 2iolnime T GravPR L. T ime 4 HGravPa...
[ 0.000135% 75001398
117 TSI 0812 & 640003004-605
2113.341620463835 < £6000000-00;
3123 470647103424 € 45000006e-£35
2132 025731532054 & 840000008-035
5181677754358 "3 66000
6 1728 46 TE7 1L
7172 517675850
(73385514
i 350 & 8800000055 2620060815841 §3150335-004
11 32355 € $900C 505
1z 32254 § 59142657 €00
13 - 332823 15073¢ 1G4Q & £S5T 15268¢-00%
14 5 2515036 1646 3 82500000 005
3 33 870504034525 8407500006502
18 EHTEIRET 5%
Y 3 167104161257 6.4 0
3 30 RTRAIGI5T § 86200
1 S0 BO5E 6T 18625 6 0558
it ‘30 S0EEI67 15825 & KT
3 3 TEIRR15E 6.8
22 -5 . B78RI29T2134 5
3 R REITEI5TITS 58
7 B AREETSIEITS 5518
25 33 683175718546 5.70558962¢.005
3 5831256718548 5.575714706.005 i
77 %3 073, 685857 140e-005 :
2 528133 ;
29 £ A3200000-005
30 G5 BAEO0ETE58 5 26250000e-005
# 52 5713470008 3 587 5000e-
2 82 33aRese0e 6 Se-005
= B5.16777 59298 5482552956005
34 86 18777528 2N TTTHT 5
33 B4 2ABEI5E 008 5 SSEASET .05
kS . Lo B . L. B TEREGKAIENS, A 1AETIRTANNS,




L S S s St | Gy

S A SRS SN
N t

b i T

;iﬁ;ﬁi??j

NP . L

l/‘f&gql&«%ﬁ«yﬂx!- m
0

R R e
%

LAN

,:,,,,,,szsziazw KRR o olotat
” ot v R BTSRRI b i
2ivd i W 3 x M MU .m/o
SiE il & sas
N OQMDO,W 8 m "W r.Om O
. Z £
b4 o KR it i :
| 1 e 33 i i k=
# L R i %4 e
mx © Firlen mw M > W 13811 8 x
| & RN e riejlalsielaigigs b

2

IS
wen ROrFY PR Black
>

o

Run

Data Delay w

& oF
B
§ o
M &
m mmxmw.wmmwmm R
o % 5 Hetvis St 8 3 3
&~ & w & = m..www b S8l ]
3 | 38 d588d aREseods 28
§ § s Sigc e otlieR daios
f 3 g 4 Rk qat Sl ik far il
3 g i B g geEbnidneeesey
i JI 88 4 R
i lo g i S S S
' 2 f bk ] x 1% 1t BIVIIVISY 14 1YY
o 3 e | £ EiRiRiREiRiRle el leiel el
kbbb bbb bbb bk o aicivigigiglels &
TR TRV AR
|

Poirt Numbe:!
]

[
;

[

~




2 Cravia

024045013515

521
FoREE DI TIE
JOSTR— 5 sg:,}g:)"’ 7l
& D3I IR553671
T e 14 75 T 70 087RATEETCT
L7 173.202763640142 1.587112 805546 0.0022:43% 38278
3 """6”7»'43"31435551 SEETTRISSE 505646 0.007 1887116867
59 |78 262754842148 22.26201 m% TO68% £.002170285
T8 287754853145 4. 555740757 > S70ESE 0,002 1602564616
1|75 203780040148 51.1025907! wxm T17707.0.0024C17566714
3173 2e27seea 143 1 202 14000003 52711707 0 OOE0080 96615
2 172 202754540148 32 72535968205 £5 214828741122 B.ODROR7EILTTS
54 |78 287754090188 G B42I207906453 65214635741 155 0,0010757924242
5 173 282754040 142 62 022581529527 8819738419048 0.0018772076455
S | 72. 20275430 148 73,4057 18945581 £6_197306419852 0.C0 15190515708
7178 282754833143 1.02139T847 0602 88 420782 2% 0.00152042:
58 | 78 202754042142 62 1772043714141 £8 470782804584 0 0012855523571
£8 | 7820275404317 10981320842 104 53 608E579<3¢ £.00 57
70 178.262754843148 21.40755182077% © 82 .450365794056.0.0015 15028
71 |78 28275 14T 35 GESAT0T054R 83 87 7% 0001218320
72 |75 202754045148 1.25111198 10083 3535374.0,001 7672510811
FRIFR FHTTREFERIGR T AR TR RACTIRG. ZRERIFRRLT NI PARENAITS

(E& Lbroy Mokl Text Defie Run Foow ey

(2832} Japspucamainaeval base LAN

2:-{hme 2

3. hime 2

Posrt Numberh: - sTime 1iS0liC Bl - IGeIVPR L. S OeayPR L
74 |73 282756543148 15551857088 |71 560404045054 5.0017219513158
7826275943148 3 ‘230"50”“".2 78.28275%855148.0.980433505238 1
75 287760647145 75.579087215138 !o.. 2754843163 0.9400235258472

78 IBLTSABATIAS 3401828757 1438 . 275‘7643548.5.85?50843937
T8.262754533143.32.9208059460028 ! 7754840 168 3 8775100000735
TS A02755840148 §5 200033428588 : 79 262TE0AT 168 $.52158805 16058
T3 IWAT5RE4A19. 30 9"563‘307"893 178 282753843143 5 5953848141231
73.262754843143  3.7732558112¢88 TE262I5SBI314T 5. 7570390085552
TLIITERBATIAC 0514749210877 TS2B2753843148 T.AUS20TITIL
TE2B2756853143 4501467 1267818 78 26275R840142.3 9419773383988
T8 22754643168.30.32125087579 73 267754640148 9 9252693262188

T2 M275AT 1480 6TTE0SITEELS

‘TE2BITEBAT 1AL 11 026559547552

78 2827546431480 5281277167521

TS262TEIS43148 11.399877584707

7E.2B2755843142 0.8702008073104 73262754640168 12 74003470058
T2.2B2T5RAI1GT 52, 408TS 120255 78 282754850148 12 9082520 13605
TIB2T56643146:32.T52848: 3 78.28275385314¢ 12.971093578031.

252420541430 5085408425724

T3 262053043158 14.5740888 18523

aia
98$8iﬁ$£‘}ana*‘99?‘33335’28?35‘3833“’“‘"

73 28375640143 6300112501203 T8 AT SOA 155 19,11 107 4A2aTE

3 22T 5A0431 & 0 S00R0TI63825T T8 2RI 1A 1 SO TI20
782637500481 95 88 25404085940% 75 TRTRABRIIAE 17 51 51 3264145

T8 62754643145 0 2T 55158387361 T RATRI 18 S5 080500
SIS 4516241080901 73 267754640145. 30, 16200410457

72 28775960 146 46460985 100081 75 26AT5HEI146 12, 1326820 15608

T2 T2 5aAS 143 0.1 20831603081 78 262754830143 23 581103475175

T 73ISR G G 56241060010 T8 2T A 23 TR 650 1
b e AN e o) T8 IE2TS0AI198 20,57 100 A%G4

78 287755045148 30, 31613420834 T3 20175543185 281 1 TORRTIRIES

75 22 75R0A314 D ST (315818  10% T8 2BITEARAT A 24,1790 1410
103 |75 282759045155 50 40644035065 7523754550148 25 SS0YETEA
6T |72 22750148 4860000000005 78 0TS 180 25 T3 E .
164 (57 231 76E006015 1,505 1315504880, 73362753185 2 A5 BT (850515,
105 E1 TIN5 SHITEATE TE 0TSRG220 801 111009507
168 132 231765260015 1.6ATT 147305437 T8 TIT5REI1GE 20 6215457000
67 42 231758209015 52.&2555&*0»2 TR RATEERNE 3120005523010,
05 |92 33172008015 1.4 125850586116 73 P IIRAIIGE 31350257 26081
103 |82 231 7SE0A015  6,161171702653 7§ 2077504314 32, 10425341200,
1440 1RY TRITERANIZ AR WA—%O&_W 179 PRITRAPAR ISR R FRPRADRIERTT.




B Rt Lbwary Mokl

i
Poiet Numbers - Time TiiSolig Bl Zo e 2:0iGrawPat . 2o & - Tiene A ¢ ROravPy.

2270 3437 25649005 19 C.0Z208 2957 2580 2 j
3871 1380 72564380515 5950000006005 2 e
SETL 1367, 1262604257 45, 7R 14868 1 138¢ . :2 05295
373 1347 12624306257 88 TE24652430
3074 1247 12826884257 48 8824808531
575 13471 i3
] 52 3 45,
3377 1347,% 74 1204 SHI3E3 83,
3875 1347, 13 2% 20404 53 62 37060957
3379 1597 4 5 1504 303143 34T S RH300E3S
360 13473 24 204 353 W3 I255 12672840
3561 1347, 12615 204.08805355352 43.20308436314C

................... 52 b2 204goamnasysn & T iy
385 1347 655 4 BEE08385353 40 155041938705
284 7 % 304 08356 KEBGTAETe
HERY 1347 12023 7 1008375007093 03 0726, A3.21BTERTILE : |
3538 1247 V2450825748 TBETREEEED UG DBEOBIRL2ET 43, IS 13TII88%K ; H —j
3227 3471282 257553 .47 4534800543, 204 D33IE/BIEZ L2 16R102ITA6T -
355 347 .1 2824005557 UG 160306 1680 5 B XU R e R P e
3583 1347 11074888757 15 98323535567 2030560 43, 12303187 1944
3290 1247.12624805257. 69 S2T021058224 : 2004 D2EOS: 432.10241 5584405
389 4 TS 0232142785
232 24 G085 B30T 163554
883 2% @123 O258327085:
3838 3 138357,
3288 33 3517282726
5535 % aehesasas:
5897 DaT0asTETS2
335 52 925585181585, :
38 it 3 36195327 g
X 1204096 0559655% 7508 :
3% : 47 3B235077 42 426468
3302 04347 T623582% % 0187 ]
2903 204.34739235472 4% 95241817687
3304 204,347, 57 625

5 &
e gy e

Poird Namberk L IRime Bl S N Y PllGrybe .. & ihime S v o 4 2 itGravps...
905 347, 1024506257 170,65577 259467, : :
507 (347 12024856257 157 71625587647
908|347, % 542, 3
3908|347 1306,
2910 1347, 4
3811 1347 204,
21347, 04,
13 1347, 204
35141347 128 208,
391571347 1 364,
916 1347 1 204
3317 1387, 204
3318 1347 12 3%,
2313 1347, %
3320 1345 3.
3927 1348, 13552 ;
3922 342 12092 i
53 34 255 e
2324134 X
PR -+ 3 o 5 3.
3326 1243 38 2 &3,
3337 1268 208 5 q
e 28 13881 28BN TG,
5328 |34 708 BA 1965515 43,158
3320 124¢ 203 54021 16:43.
3337 | 348 - 20B.550231985515: 43 .
332 | 3% 205 5902149055 15.33.
533 | 3% 08 5402 1RI515 53
2334 134¢ 1209,54021985515.43.
3925 1348 1209590214056 1542
3336 |34 200 5071465515 5.
3587 342 205 54021305515 43
5388 (348, 208 582156555 &3
PR~ ] o 2 208.5%02% 434
i 3340 | 348 ] 200.59021465575 82
3321 : 1208 5902 1RSS5 15
ﬂ B 7~ O S SR i i TR BN IR TR T

Run 2, Data Delay within the 6" LAN

160




A 20t 2 o o 4

)
Y

- D B 0O
L e

LB 2 e 2n et 2

e

o oot e AT
i

Baoca

o4
32

0 3% 0 195 k4 T775 238 268 250 3% 58
e
o S0Ud Bl ~—— Gray P Fod seer GrayPm Green o XGEXY P Black

Run 3, The 1% LAN, Using Simulation Set Up 350, Mean 1 sec, T1 Line 1.544 Mbps

mw&wuxdzmnemgmmm
1T s IOt ciedt K A RiTa -.ADOC}K
,.( {459] Sursbaya Main Naval Base LAN :

=%

Poire Wr«wum« 1 oiSolid 8. 2. inime 2 {GravPat . 3 Time g GravPy . 4 . Time 4 it6ravPa.. -3
[N 0.0002112 0.0002112 £.00021 12 00002112 : o
115.0712101352333 0.0112181503333 £8112191353333 007143033323
w B3213sTaee857 0 0055131263908 00712101 335533 0 0057151668067
31T5776073518102 7 090000006005 0.00767 1728952
4 e £.0580511466371 57 0 004681 15257

5 12.3468351761833 0058
§12.1411577510258 7 04000000¢-C

0%
7 13 5054358402073 DO 7 66,0 0207737513403
§,4.051620194054% 7.04000000¢-005 23223258 £ 014810001472
3
03
52

LM B0pR01013333 33a55381761655 § 0172885745054
N 1 754006260400 T I36R1781835 £ 014826700048
1 05040870838 77510256 0.0140042145379
1277 3 7. 04000000¢-003 77519252 9
13 TS E8547 103505733 0040440950035 305148
14 33810745 0.258137037658 20515605 0.010804466253:
4% 110130075146 1 4% 6 0040 101333353 56362079001 120444258065
181 11,1996 77590946 05023596 SSEI0207G 0 DD9s8R5006278
17 112 DaCEeAeTB0%8 7.0 81943542 O TERTRS
48 13.108727 5670 21950542 008 g
19 113.474125! S 41874721258 25895788 0 00627 18074028
20113.66517850115% 7.04000000¢-00 7500 D085 15640
1 117.301156 180245 0010528850375 &5 55 0§ 0085260430654
53| 17 S008I 0 0107404029275 ) 35 D 007
>3 13.276300062207 0 074254756545 $ 2153456347846 0 607821408180
& 73 60240558504 0.00735% % 6153360507946 C 0072107555308
25 (21 51560908208 6 052247356005 7 3711160668885 C00752 :
56 24,0117 46757612 7.0%0000C0e-003 7821115068569 0 0063057041353 ;
7 124. 2040203782 00025208 7750930787238 £ 007000727072 .
>3 |76 5727 S R03208 §.87041304051 18 ; 7 3095070208 0 O0053a0 171935
591 26.73363174246. 7 04000000005 . $ 454771431872 37106258
5137 260660728448 0000 1395560887 3 454771457877 £.006 1500411189
2475, 39580051 5005 00023488 2 $7IR45560470, 8 006 1344311136
22 | 25 40396705058 7.04000000<-005 3 8712240556576 0 G051 735819413,
3132 277 156784175 001790933301 72 B SG0AN 100830 LU0 114674651
34133 97513070556 7. 04000000-005 TSRS 0 DT AT
I LR ARGRADDTOANN 1) BT I ANORRARRT, B P D COINTAA D DOONTAR CRIRR: L N T N

Run 3, Data Delay within the 1 LAN

161




1 iSolid Bi.., 20 iTime RN, N & OrawPue 4 -Time & itGravPa.
3% 3e2D296.0 . § $.821074% 002007451838 "
38 § 36 451945 100845 % Azeza?ac,cw-wem&q@_ _.3
7. 3008000358004 0. 3 32201 1725
S 5
1208 704000000005 0546:0.018357141 (
34 001540377426 33 SO944 £.01751768335 !
e i
':’5
! -
..5 3 GO!"G% 01214
4 7-» IERTRITEET
¥ 3B057 0.0154781937827
55 2053024558 0190501005209,
4581452528300 £ cmm 28
S33527SBI2136 7 BII0000-005 7
37168 755585285174 8.0 % 3% 27
521 56 DSTS0SEZTI0Y L 0O ITITVLIIT 3% 38
3531 58 40382ETOSRT T BAA00000 5%
$416%.260308317409: 0. LOSB5 120552 1% 1. DO 73983
53 184.355582750801 7 DA00C000e-005 i 0240 0 208717
56 18 4“14’42459944( 5 BRI 1L % 17.321150180246°0.02 X '
$7 |88 Q95025705258 5 83 . y 17 279812218573
5317 H ‘0,0270521812157:
$3171. 3 {
6072, D 542260 E
$ 3 : L.0 ¥4 }
&2 7. 54796 2.02778
§8174.101567751803 7 54000000003 D BT 785325427
§4174 355576005561 0 507 537501
€3 {74.520528 420 BOSLRTITISE48 LO2ORI55810153
$ 1746, 39213202 7 040000000005 2028182347488 i
7 178,
3 175
55178, 535855367 ;
™ 2 INONKIOTIT LN, ., . i

s

Poir Number} - S Bl 20 Tine 24
i 5 :
71178, £.00228
72178 B4 __j
7317 847 o
741794 oé
75 120,173 18717
75 189 144
SO £ |5 s
T i8S %
Fast
¥
9
047
d
54
L4038
340;
3%
S 8.
0 £.0
3%
32 : 138001
33 : X201
33 3 : 327,
35 1101205 : 7 00D0000%. 001 3372
36 1101 03472847501 0,003 399S8600E7:
57 1104 158 [i¥ e ]
35 | 108 125758
3 1105 BEST72455! 87879808
400 130.092488 35 i
107:130.402% 3528 : 3
402 1118778 7 D000 H
403 113287 1817:0 0043107 3: i
304132 33627781066, 7.54000000¢-006
HL

AVT RACTRTIANOR. 4 AITARANG | TRR: .

162




T Dh Loy loid
1D 2o

Text Defime Rom

il X A

Window Help

2 EimATOOARAN - £

Poirt Numbert - T

-32‘3 3TAGTSR0

80700

ninihininn

40807805577 L.

% ik THIATEEGT 148

1730125 20166 5e8 2 T 08 30000. L34 3. UZA58EE0TITT CLIRINSCURSERS

4241128 72072081758 $.C050121830505 A2 LIBEE50TI3T 0.0285499218271

425 1131 LISRTESCBT 5. 0084EBE54R03 34, 29603237 708 B.0RE3NOTIVLET &

428 121.89T273118) T 040060000005 3429803207 7084 3028408790238

427 1132.783728131753 £ 005010525240 &5 20STHRERTT D O

428 | 132.0412681842 £ 0047219004112 <G5 20837T54858T 2 J2TRTITHNRIT

423 $133.44028385753 7. 04000000005 45,5851 12050241 £.0364835229C73

430 125728 T35TATS L.O03 T % & 355112050841 8 LR50505302751

424 1135 . 7373857 1686 O L3Z2BIE cd 4174 0 0380528812318

132} 1359773087542 0.L134295130872 = T4 0 0365147735267

132 138658282145 7.04000000¢-C05 48.56% 23092718 0.03551582977

4341 1331472365842 £ 0OZE64SITI37 45 466520802718 0034033537088

4351 141 C.0040 1013233 &7 $8S2 18580994 0 03004472000

136 1141.183595825678 £.0023% 47 $B3235560894 0 034987 ALI23T

137 1143,343142770 16 7 .04008000¢-006 <37 TEI70631060% 0034385255252 i
432 1 143.375003<0078 £.003° K837 0033995737327

139 | 143 57522858725 0004619982712 $3.308707i83503 0 033896739447

240 AT TIIVPOIIAT. T AAODNONOA NNRL LKLY POARTINTIONVAL O QPVEIINED WO, i

Fle B Ldwary Model Text Defime Run

IDNCHSIEE: DGy ol Sl X Rk

Window EHelp

BHADOO&\ =

Poirt Numberr " trime TTSclic B 2 i 2 iGravP® 3 e 3 GrawPat 4 - Gme PR
120 | 5437220292347 7.04000000€-005 50.508707 0335179121308
127 920 517878 5159005801
44 51,787 330523833512
18
124
125
145 {140 97
147 150,563
145 1161,203 X
1291151 3057228835 g
150 | 151,47 130810051 7.040000004-005
157151 25477028172 0 DOT1SUEE820E8
157 1167 50193882764 7 040000004-095
153 160 046 5847901 0002588
154 161 95418520168 7.040000604-005 55 633726112116 003052618530
155 | 164, 240032250520 003 1807350631, .67 4130303014840 0! 0ol ¢
156 | 154 09623718129 7 D4000000¢-L05 57 413006301454 0,030235408261
157 187 24067505048 1 16956038 57 ETIIaE35087 0 0002402874008
1551187 3aEE8851765 1 7112101299051 57 ST a8 17 0 LIBII
591167 73067211056 0 D08&A155780% 58 873470061018 0 0206831755528
160 | 168 32030411005 7040000006005 £5570300081018 §.5204043020762
161|186 57465876184 0 002 1695586658 £8 TE5ATE75517% 0. 3areaT
467 | 170.45900% 7 DR00300-005 53 755555356174 § 9251609460583
163 (101400276507 47 [ree 55 C8TH0GC2103 0079212840 1214
164|371 $6740307 751, 7 DAUBOI006-0I5 55 08750422100 2
183 1173.79380205( 1207403 152857 55 COT04ARS. S 0TBB8 17352
68 | 175 95778506437 1 700485207 9058 45 RTELTDE 0 5286181431283
167 1175 271020022625 7.04000000-005 £3 7751631313530 0285169512852
165 | 175 26040 760508 0 0118766744181 33 775163151263 0,028 1834638583
163 119 55258207314 £.00228%5 1 585473525323 0. 0281842920528
170 17231676 151062 0 00C 1906506655 87 5e5ATSE 8013 § D27 858501 1653
174175 GBI AS1765 174479385852 18 82.157304266919 £.0278573563716
172 176 6501650850 7 .04000000e-005 §3 TA7524256519 0.027537 1585282
175|180 5158402C71 C.00C 1995568888 17506 0.0276021428113
174180 SoAC1528232 7.00000C0-005 17605 0,027 256552 1664
47K 1 100 AONKO AN NIRRT AT N RA PRRECITONR LD AT TIMION LORA.




ool Bl 20 Time IRE] o Time 2l Byl
200414740008
478 1159,19129913415 £.0040 10133
TR asteaty T 5000
178 5845501
173 1 1365508
180.460: _ﬁ
Mdfy’i’méﬁm )
¥
i7
7
.OD’SDG”"—‘J" 395 7880
150 1202 200688098807 T 040000004-005 73.304535309506 {02544, !7433?2
123 1207 BTEIGE0S0T 060010118335 70 8BITI067IRS 1 0. 020467855009
190 1203 80145624828 17 702481754745 7036222067788V R.0281ETT 2203
4911 2025201001783 7 L4000N00eL08 70881 4T RETHAT 0 005 1884563572
152 1204, 75176381726 5 .0040301338333. 70945 74TBT64T 0 N24GTETR0547T H
%5 1205 81614215285 7 0000000008 71 S0RTA003042 1 0.02406 17888758 ]
134 1208 45246514318 i3 171.60874002042 :0.024T00569458 § :
195 1208 57908471905 8 003 3 - D.02473160622
186 1207 27912036872 7.090000004-004 0 .D2443182800!
437 1205 35283807655 iR 1ET2aR
1881200 B0RT jﬂ.ﬂéﬁm‘ou 43153042, :
193 DESIgR053T2 > {
200 121 30000 .
261 1211 51655588801, sco.smmwz ;
202 1271373156 H
203 121679773
04 1217 4106217
205 1217 42188
o8 1217 5667
267 {221.0
208 {222 078 : :
203 1223, 4 g i85 B : v
A TR0 ATA T . L, N B B : PN s

Poirt Numbers i Time 43 iSolid Bl... 2l iume Sl TP . - Tare 2 RO
210 1226.73328 -6.00430749212028
4% )
12 3
]
2141227 23618167717 7040000006605
2151227 55 £083

128, 26285544574 000238
229 5836103 155¢ 24000

JLest 3

§3gw§§§§ﬁ%§9‘*

BIRIRIBIK

S INTINGINCINTINEENS

&

8%
FFIR BB

R

RIBIR
g&‘

9
S
K3
EErS

164




File

Eit Liny I_Ypde
IS B X102

" GravPa.

328

132353"

8 3.1:85“? -

msé o BO0BIIRIEE TS

83 550018050805 3_03':241., "‘353

iize 0.0023%58 S 65TE 805032 T OE0II5SeN0TS
9’1»0.0033993568557 $3. 782207884188 0.0208635 149587

3295 7 8900000625 94 TST227CES 1Y 0080052689512

7371 0.002183208065T 5270 m*?:,z 0080118030004

222 1285.0 0052426332318 35 2708588 1752 0 0795181521807

285.72503255296 £ 0021993685087 _*§.5663!O®67240u1 1SBTTSIIS
134 903461673 7 04000000005 15 56581025725 0 7832985024

286 35419887288 0 00401013333 2803777 80733 3083

9L S094TIA24QT 7 .04000000¢-00% 38 0327 13988845 C OTES
28797288 0005010183333 -96.213287616232°0

28825879348 134. 7 09000000-005 38 213297516202 0.

298 83401575632 0 LG 1584989204 55 83802382 8077
2B1022BTPS5I £.002339¢ S 8280 00 720543
29207 7 53000000e-003 $7 B8HBET2613ET 0077811834631,
252 24408319651 8.0040101333TL 87 8726188 0.07ETLI347ERS
244 5333779287 . 7. 040000000005 £8.232046317522 0.02812815168388

2721 294.7020422455 0.0050101332333

"898 83204637

7622.0 0355129506054

£.00Z3308

98.250150259213.0.C

067958

A0n (90K TATAST2ATRT. T AAOOANAOA A

TBR SAD TANDEO D, T OTAOIO S RODAO.

318

LI0R3748218 ’n-a:ccoooe-o%

73318 0.4 e ozt

Poirt Numbes - ime 1TT0slid Bl it iime 7 GravPY .. 3 Time & - Time 2 #GravPa..,

2731 2040382438863 90023890 £8.2591502
260|305 10752124187 709005000005 3625915024
281 397 33717388118 108.02431
282 {297 72085915696 0.002 ' 1300262185
283 1298.30879292434 0.002388% 191.004097
252|350 59070961467 ¥ DA0D00006-003 167,09
2351303 05450360783 0933 7 181 03473647401
55 (307 72010977101 7.04090000e-00% 101.03473647501
267 1303.132467 28025 0 0040101333333 104.40009418108 0.4
288 |303.41243767 150 £.0523890 104 SIR 0L

LOCRI2E5734 0 033 7 1052845605173

Frs 0.om23ae 2

vd

= +-008 185 64371240
53 55055 157 30801227258 oH
234 (305 23776854046 7 04000000005 10750801227 o]
288 1314.73487522737 00022338 108.73182110038 TS
236 1312.22105147463 7 04000000e-005 1108.731821 10032 0 08¢ 1307702 .
287 1313.50087883314% £ .0073808 108 0625025751 B g
233 {315 01809504794 7 04000000005 109 0025025751 9.0799 5
253 (517.13008038 162 © 0075 7071 0070906125 0317
300 § 217.8031437537 0.0031 2o56600E7 7071 0 07839821051
301
302
303
304

318.26123500087 £.008 7. 56753418 0500075750568

238, I83TS. 7. D4000000e-00% 35260372 © DTE078213T58:

320.5538603 7226 £ 00441 15432483 23246032 §.08750 6202
305 [320.93222368825 £.0023888 551748 0987603962751
308 1271 717857102304 7 DA000000e-005 33551743 0088357350058
307 1328.74708006072 £ 0040101332233 3265181 7-0.00890 15248327
308 1322.5401573385¢ 7.04000000¢-005 32841817 0.08B4007EC801E
203 1329.55410224525 £ 0021559005867 TICI05S 0. 00301234000
10 1350.25 154528543 T D9000000e-005 7IC1055 0. 0855373309244
211 1331.82609794801 0 022800 157250508 00077029572
312 1332.80427300726 € £03Y 7 113,168 15725088 £ 0843827 115052
313 | 334.283909008T 7.0400C000¢-005 1135551888 1753 0.1034728 163314
DA HNIIE AAAIVTLADK, O B OR. - 91D NAKTAAO A TEN N 1OD0 I TIORDEAS,

165




e Tét Ly bodel Te

D e 21Oy

7 i NuTebREY | it 1 Selid B e Ui . & - Time T BONPU L e TiOE 4. BranPa.
314205 69402321425 40023538 (133.85518531743 510281477
2908

5T BE ATeR18S T 54000000605 0%
F5 3 Y741 D L04D101355555
7 $00004-008
318 (336 54678572635 ¢ 95274827
S 341735488 THNG 7 04C00000e-CO5
320 1341 945540900 16 1,000 598866887
383 342,318 1522877
1343 2mBase 153
335 658583
347 @554 1288 06 1203655
Y S 1553aEReET
345 56401538100 705000000608
: 350 3 HAL0000e 508

3 0.10337%
5.0.30217 7
3307171
53358
: £33

1522340540, 1000051 795002
§624a1 30088 0 0R03E 111678

23415008 G, 100AS0EANESS
TSRS i

253008450 .

TTB0062T ——I
592046755
2073501 €. 116980833044
007501 D 11625148558
SaSr 3T 1618100027

SIS1351.0.1155415972918
‘ 1512250 1I55T08T3R0TY
51512094 0 3 143788325078

SSBAT0R £.11587526205
LSRR C.1 141055
GROEIREE 0114103867

BRI IWRIB IR ENRIBBBIBHIRIG

o
éloé)«:mhhwm»xawm«nosv«hww

2
3

R

s
&

B BIRIRY

3
o

DRl

i}
kxé o
Py S - - . . U
o 1
j -
af
12} - . S - S U SN ]
ki 4
DS SR . - - 4
<%
P) SR e : . . . -
7t : -3
el . " 4
L3 3 X E
Pt o S - ]

- i
ki 3 2

3 %7
2t 1
1} { %
ok b f :

4 05 218 2% %0 3 3

— Solid Bhue vann ey Pat Green
i

i

Run 3, The 2°° LAN, Using Simulation Set Up 350, Mean 1 sec, T1 Line 1.544 Mbps

166




Ble St Liwwy Mokl Je Defae B Hidor ey
I R XN0i0 o] T x A REmACDOCRN!]
24 01271) TheIndonesian Easten FLHQLAN |

2. GeavPw ..

4334810285687 0.0059067 150564
25510558 §.0073758671462
43 17.925134%6¢5637 § 006513
5 3 s eney 6 aourstsiess

17T STE0EERETAS E R0TC000.005
[Ea 3429167 5295018575588
43 S 0eTnT 0 DRGEEET8ET R e n:'zuu s
3014.3135040528 162 $.20000600¢.C93 22113057880687 0529153718267 5%
313 1230588302233 0,01 16C 10680108 3 A5$53537050 0 039854101558
42615778 0,105 1575 154635 2 235R58335003 0 03 16a8E 3154
3 2R3CPREO5ESE B, 14888 70633208 : 773584688667 3 0310012874268
3 ACDIFODTES § 260000004105 7 GaTasEe6ST 0 0205070521
3725011260668 0 159685812572 G545 10586657 0 034672528 TC0%

22

23

32

3

26 {4.2025880047451. 8 .20000000¢-005 2.48384230868057 2 8321028775789
715861 53 5 2018551726255 G 5810568 00020 75
75 B8 173EES 6078 & 200000000 005 3 3810558 5 D30 10218T.
9 |8, 10¢ 5762287426, © 390 635 T 9251343650687 0.000016568 1514,
33 |5 27560; 14407 5. 8587510315 24251344683667 0 DICs0RTA00E1
£ 530n53 099955 0715028350 5546 338748 15608857 0.041527595 7659
2 |5.55170; D ORIINBDR 3 S47E310866857 5 030065172015
5| 560082587 178¢ §.280000008-005 3 525807E555245 § So00800384858
32 |10, 3105 16580657 C 0067259150440 < 52560552525 0008818379125
5 15.4016677 5 5228530425057, Y O e A e

Run 3, Data Delay within the 2 2, LAN

!‘.a.l & ,’ ¥

lA'OOK\i- FLi

27 ROrywPs...

Poirt Nurnbers
=
%5 726440 Q3T H885 70
7 3291878 0048127 :
3% 3RI9167 C 0487257778183
3 40367803 004621921835
@£ $.0267633 0,040 153041438
&1 153085844 C 03837905327 4.11358 138 0.044022251762¢
& 116.202230807077 £.20000000¢-005 1155949828188 §.0420212402191
43 : 4.1440588 332233 0 0428821970358
44 114.78T482912941 3200000004003 4.1430558 G947 11887
&5 130209572 0.0:4_3239 28e24 42819228 0.0487 17437578
45 115 245147680443 3290000000005 42819228 0 045771066728
18 77652186667 0 00011087251 <. 92858888 0 5508501190338
42 115.767807 52 $.28000000e-005 <29 0.048318109672¢
43318 157793 750560055858 .48 500735 0 0483194254728
50 118.349157290290 $.200000006-005 4. G8600R500735 £0.0400317552821
57 118.383806205887 0510781469727 8 & 931002 SAQ4CT23E
52 118 421728241855 3.29000000¢-005 <840 10027 0.096206292 1042
53 118.991 177458592 4723911 OS223I8351 77T
54 17.012652632082.0 . 4723843 e 19935
5 112.158377875538 £.28000000e-005 5. St} S 1803405
56 113, 1769898623207 0. 178200477437 ; <.3325000047661 12081
7! 12509757 108540, 1960201102222 4.81 )rw‘ 45§ D48E25 3 TR
¢ 11282525983 . $.28000000¢-005 4. 8187637021346 00470193
33 119.08702¢: 37.0 0083512472381 £ 0200673652803 0. 04701678 18588
50 118 374884425408 0 0048331333353 -5 0200573842003 © DNE50008 16288
4 121 519932027584 2.29000000e-005 -5, 1016223342567 §.046502708122
52 122 4523763230750, 193700348 1404 $5.1018223342557 ¢, SGEqe
53 122,571 154820875 04215242 157702 5.8525758070987 0.044L 530!
54 1 23. 1776370628575 0025158712521 §.350670LBTEIBT D OS27LTEIEABET
3133 413510865026 C 0043341 me 00 588117 S i) 15043
55 1272 751002308541 0.2007207156838 3.891138¢ 0.0474213771358
7 23.318795812682 §.00<€341 223333 . £.S17436857807% 0.0378538 143709
63 124.67195330466% 8.28020300e-004 g -&.3174468575078 £.09807 32
3 124 55078220875 §.2543187513245 1085732287428 0 DR0B06C20748
LTQL 280895177238 DODATGGS | FPTEON . | 8. 1065722287420, D4SIC0BOT1E3T.

167




Poire Numbert :

ciSolid Bl 2

2 L ibrawPat

2 Time 3 OrayPa .

7212530 mo»:z#sowcssa YRR ITAECTRS 14407 O OSE2TES 754575

73 (2571775142522, 5.290000000¢-005: 545883840599 0 DEI0ET 2574255

'{‘4 1‘3.. B18%: 12 " £, & B! 3 HBLES

35 126 32675088 3268 1 20841 S 9428 To047E

781287 7 £.25000000e-053 a8 0056083 196458

F2F 88 0% 5 0578478562128

FETE i % 290000000005

79125 821527203205 3.0083005420762

2312301 1236228875 0.706325486027%

S 150 A6 11408 5016090505 100

2 2554087221827 5 28000000

23 11} 5741314172 8.528477%

34123 511140646202 8.23000000e-005 o 12.370519986687 w;srw

5 130 672313560055 0,1742088€72112 10401 5622557

'S 133 818200081013 3 206000006005 105310677 2.0520821 174052

7130 TE87204E 473 0 0142281750402 11, 454797440894 0 053034(01580 1

52 (58 8956054125080 0BT 177509612 £17 A64TRTH0I0A § 0515655882215,

2521 771355401687 8 ZR000000e-005 |17 SOREG1GEEEST 0 0520717831848
3201588724084 0. 1357815263137 { Q53 IBLOET 0050939728764

2555571

3503 0025213120004
2 &3

zs

3

,m‘aﬁéﬁf&ﬁa
3
&

&
123
a

8

\"’ 131

24

13,2613

o

113251472

a

SIRIBIRIRR

Afaied
BIRINIISIA

af

i

x
s SHSE

8o CrawPst .

Poird Numbers t- P iGray PR .. B hme
: ; 15 I
o~ 18,2022 07823231
114 e
; 731 i) 14,
142 138 535070534172 035917457 94407, 14.
443 1305805 19002075 _§.20000000e.005: : 23
114140 214518317507 8 SA0I04T 25048 73 3
195140 10658734173 §.2740556 14754 114,38 ¥ g 3
748 141 1088048818 £ 200009006003 147 41 0049841174788
T 7 169 72 22581
$ 1T 4%
3
21 144, %
423 144 0 35, ;
123 146 55 4882984174.0 S 1905595: :
524 158 DU 5046 160 8 A0000006- 008
325 148 140055650891, 0 P2 D0GIBE8, kY
425 168 35 3
527 18, X 5
228158 3
129 148 ! i1
430 148 i
43418, ki
237 14 b
pESRES i
134 146 3
335 14 Ik
R 1
%5 :
3
455 :
18 ]
P ik
1% i

W

168




&@L&wyﬂo&l?&‘&eﬁmﬁm%iﬁy

i

&‘asﬁ» =

SE=LREN

Point Numbers - Tirne

STUeehd g 2o

2 feavdu

2 ime

2T Gravi L 4

Time

75336 0. 0% _29 ?“(b‘ 2

NTISRIEIATTE D #355TEs
>

13.55004500307 D S8050TE 5

157 |52, 2 OToNIRTIETT
Rk ZLIIRIR 0o 100 mse.
155 142 3¢

180 |5 S2IEINETTIE Fisrsies 5 m»s ‘?.».?-:
161158 3 reersTiaaT R
183 |55 i 5 Benir T 105
) D 0872530680543

"sm?:maas 53

24.5745 12244138, £.20000000¢-G:

164 158 32782048

165 182 7576545781 Q €. 220&3980& 3% 22 3BT

5B |62.86061258417% § LOSSSIZI76220 22 571154829375 0,07 13835064832

4 £2.782190050642 $.0077820297047 2T .I77E3TGTPETS.0 0718839773298,

468 162 330551000738 2,20000000¢-005 23.17I537870875 0 .0V0EI0822

163 {63 45225817508 9. 7805827281428 2343331046502 0.070377004485

k) 82 .488403717609.0 0101218811234 23.413210465028 0.07 53652172

471 {83.304855674252. 2.29000000¢-00% N33 541 0 BT2423183074
0%

123.751002000641 §.07 15907320%

5 270120850845 0 0052204047858

(23.819785812422 0.07 1848297448

afaia
SIS RS S BIBIGFJIRINIG

5 286229150233 0 00403413333 23 319795812452 £ 0708521340738
d 5512105247398 2.29000000¢-005 126.8719%2204685 0.0 30770182
d 28 .00106111751:0 0081093847058 124 871582304685 0.0703C7 1997504
477 165 001687430403 S.280000006-005 ‘24,8558 75 C0729008217824
472 188 33B5%BTI1TE 0,346 1500550659 0.£720803221058
479 168, 710023924440. $.29000000e-005. $.07IISC04388 1%

PR

Poirt Numbertt - Time ToiSehd B 2. $GrayPat L Time 3 GrawPat .. & - Time
180167 215395%-.1779930'100900%' 389095170025 0.87 13502629018
181 747’964234‘% 3071 503
182 03.01 24, 0705756177122
1831632 25, 793 443(-«.: 152839
1841683 25.250087392478 0,068 200307
185 189.200535017531 5. 9“5 ReTILE234 25.717751425221 0 114288
485 asm;s&sw«u $2383E5483355 2521775145231 0.0681 >s:.:7ss
187 k i3 28.18081 75 00764058
A R 0431 2839380 AM{EQD"'GWSO%
183 171,1206782727 14 0. 0043413530538 38 0.090! 504542
490 171 274272917512 0112534470237 3S 0.0884272114167
491 171.30582197 15417 B.050 st
182 172.10024085 315317.0 0835081580512
1931 72.052875, G403 ©.08R 5669305504
484 122.2085627 174512 0 8471081300278 52042 0.C8T803858 1228
435 {73.200535017512 0.00C1085133702 2 4RESLPT5 0 LETHBATVCO<0E :
196 1742106137 17512 0.0054760892405 7 gy 71 i
197 174.320181570818 3 .20000000¢-005 7 283187 ¥8. 0 0387 539 :
432 {74 437275117513 0.0208047252152 7 187563209 0. 0858310867632"
189 {75 228C80270040 2 20000000-005 7 SI8923048535:0 0S5 IENST.
200 175.455020017512,  1.0488118814¢ 7 8Se 23056 0350811078855
201 175 2790 0.016709%63127¢2 28 573758814211 1925478
262175, 58334028 0 01013216997 23 57375351421 1.0 0342677219247
2038 175 928137634528 0.01281298207257 8821927 DEA32R1991899
204 :75.174631461485 2.2900C000e-038 28.821627263208 194851108
an] 2IE25ETIHIE DSTIVATIZTGY 28 011230078875 0 DR0SOTR5 14692
205 178 %51 0013880046369 2001123032976 0 350
207 | 78 534632924128 £ 5788432078005 28.150433517508 O EBTEIERSTE.
203 176.705267192212 £.20030000e-00% 28.1505336517308 0 38860215
203 178 5433501 17515'0.0218816546527 29 . 7801327 £ 0888344858153
210 | 73 S89$GA624735. 3. 29000000008 . 73313270 D87ELETVSTIT
717 17971600056 0843 D £ 152421252008 305 10750263553 0 D81 8R 71067058
212 179.72714605418% 3. 221830759722 -23 510750282032 0.087 17647732874
213 180 ,501146584122 0 0214276295182 29 524131824173 0.037543G
214 120.809882584182 2. 2090840400260 :28.524331884172 D LESTITOAEY
245 1512113684280 24 2 26000000005 28 B1114B4E202 0.088TIBLIESI

169




010 o] et
24 [1271] The Indonesisn Exstem FiHg

Poirt Numbers - - i e 92 Soud 8. 2t ihime 2 iGeawPd ... 3. iTiee 8 GrawPe ...

2 WoroPa,

216 183, 4rasiusoean 1. 307687 7827 : 28.511180445232.0 035628 142RET
T T Fase e a 167 331324637 2687160731255 0.08
243185 Tanasicad e 508005 2381807312335 0 5
219 153.133327250644 7840577 35.1% TEIIGE DL
320182 5A00TEVTTE1E 120600657884 3215440709188 6.06
227 129042855317 I0Y S 20000000005 i33.473313850720 £ 034
= 21070847, 30.473313550806.C 0945
2 23 51820008 1073 0,055 1835644622
. i ‘3251320008 2T EIBE
z 50091 250272842094 3D 72872048 3505305

SAEESAA0EET 1 2413008032 1 ‘ 5T G0aiE 145

30 SOS0EAITE0S 00931 T0046E1F.

53005185542

. 13,77 1356401657 0 0321718675356

223 160.022400084185 2 2313 1 ; 31 TPIST04CINST D ORTAGABTITESY
231 150.3228 10822846, 2 TE150027H 1 245 © 32LI5SRT25054 STIRLIGELT
232 190 8813008541350 S05534R30060 . 32 LISERTIO0ESD L 42143194
753,50 87 DAB40852 1 565 3 9350503116681 :
234 197 O0AES762441% £ 01425 32, DEYI8ER0231 1 y
23% 191, 18358 1200704 $.250000 32, DBISIT2627735
735 161 562707 211516.0.0:6280 32 08185373804
237 151.72817 5% 8 23000000e-005 33 36047 2%
23 D53005260253 3 3112631237439
753 |92 040366960853 2 5545501 12792 33
& 273209033399, £ 2900000000 H 33
g ABETISABEST 151 2274724 1$3.507
242 183.7% 15¢ 0 0063302321252 : i33.
243 | 83.848LESI1752.0.01 17463887277 :
244 33.6512790117%. 8 20000000€-00% 5,
L5 194.021570534188 1 5473302824639 .34
245 | 9528260031752 1 5814275607202 23 8
287154 é 1258835407 542
%% 194,927 1005558173 0 0076015666867 343
143 195 .47 B 34 .32

- 33,
253,195 98T AGIEIETIONTITIISEL . 5

Poirg Number? - Time 1i-iSalig Bl 2--fhime 2o iCrawPat . BT
252 195 04925487254 3. 23000000%-007 135,00
233 198.462113117521: 0013468371091 135,
246 198 317139807134 3.20000000¢-00 )
255 192.111841584188 0 027 1599741521 3529
255 132 4817 8 D 3524
257 1100 7530 0138723442182 % 534,
258 | 100,7363373801 1: 2.320000004-005 3853
249 1100,7760%21 1752 1 3047118817222 3% . 702¢
%0 |10 1 370
261 11012 36.575¢
262 110 365768
263 1102 3 33
264 | 107
265 1108 B 37
265 1104 3T :
267 | 105 001 35 ; 3
268 1107 63372381762 1.3051221984188 37, |
631 15755 ; 37 :
270 1 108.1370246 7235 & 2800008 7. ;
274 1109521292508 7 a8 !
72 1108 37
731106, 37
74 1104 37,
75 1108 28, :
75| 108,7613792425 3 58 : :
77 3 0 :
73 38 .
7% 133
228 < 32 :
284 i3 4173 G LEDII0TS8 1204 i
282 36 73 8.083287073802 1 :
23 3% 5841722081072 H
74 33 535570586175 0 000060764557 :
285 38,5895 1480020201 BAOSE 1844273
85 i 32533 i} 232086371
%7 5. TGS 1A

"

170




Eﬂc%&nL%ModdTgx: Qeﬁm&x”“m&:\wﬂdp
DS 200l i kAL R EEMATIOORN -

! 4]
3Ce 1Y 137631505034 0.05327954005K
w3 20T £37 6 029280031788
3L4i3 413 ”"~03“"’” G.053598851
08y 4216887 £.0612
305 1122 «G 14303 % 31?5370"%7:’.
3071124, ?xﬁw!’ﬁ ",037-«;.&'93.% Q325201350841 0 00T ISEIE
308 {125, 85673501740 3724603578771 &4 225801150841 6.0907237214332
303 1125 12303725088 5 SU59 179870088 43 SUETILTTL £.0002302
310 { 126.1540550 1742 0 0137256202574 -S54 242532186721 £.0266571357 1932
111126 3314428736 §.29000 0% 35794775540 238 0.0896520658035
212 1127 66485711758 3 518875812381 (&6 242TEI4T2T8 008013542012
121128.171546827 16 $.28000000e-005 G6 RIIAWETA2LC 18823086
2141 1293834171842 0007 1140001708 <5 283 2802 D.0E85180728
215 1123.90414020035 $.20000000e-00% 6 28483204173 0.082
316 } 130.42848556087 3 8ET2LETHU0U2 4174 0 091583720008
17 1130, 48753583708 8 2900C000¢-La5. 8935192 5.0315842414198
130 25702881753 £.01 13900272838 48 029015095187 8.0810113389107

131. 0788 0.004834133333% &8 14532 31 808472775337

213
320 | 121.22985273548 8.79000000¢-C05. 1 460241 §.0041908411764
324 1121.85178375087 0.013418808: L1488 12750841 0.094205775002¢

=
.
332 | 132 0045035842 1. 78787 ] S 148812750841 0 0HIGBITITHL2S
323 [ 122.36768 75408 11 8 20000000e-005: <. 1832E17607.0, 107476322 T2TT.

T o Loy Modl et Defoe Bm Miow Sep
]D?@M"”&iﬂm el g ...i'-%’i.ﬂ\ "Ex A--\ OGN - £

Poirt Numberf i+ irime Yioi50lid B 2l iiume 7 GaveE
3341 132.4310187842 1.7202340859813
325 1132.73T6285347 1 $.20000000¢-00%
25 1.»'2 TR ITEs 5 ARasa0R00% s
327 1132 90896501584 8,2300C000¢-005 45 205645921639
228 | 134.5702719532 £ LOGTa%5 48 285994821830 22175288
3291 126.9215905042 ’m@f%ﬁh 5684013139079 £, 10557167 12059
30 -35 TEBOTITI0IG 2.29000000e-005 4584013126079 0. 1050054855465
51 137 50071565087 10 43725779675 G5 733572117508 0, 108509751559
332§ 137 3125505842 3.5830134279752 T2 158198424
— 333 | 157 B4TUSHSA2L ¢ S8.02370384T 158592
A1 BTG 4482 11473
35 36311668 Za 2902
% 587942 1) 1688 Beckncs 55826
337 ITS42 2 4B40204TEIHES <32 38152
BB 777288 3.2Q000000¢-00% <2.012085950841 £ 11T0ETTRS05T
k<] 26 0.00483412 43 237TSH44782: 0.1 1338T227 1527,
3201 1825515627627 D 0070015882687 48 ZITETREAI7E2 0.1127042€08121
347 1192 D873 8462280556012 43.813842141508 0.1127047 95707+
322 §163.£1251821423. £.29000000e 005 38 813042151808 §.1 120664558578
343 § 146 00408481540 .0¢ 33 : 58 J<TEEAS 20, 1120908875357
344 1145 01481 712689785 197E88 4B 0478343552 8.1 114902279881 1
345 11441118 $.20000000.-00% " 4908573240872 0.11 14027580518
325 | 164 £0870211754 3 201880041303 48 085702408722 0. 1107825333101
347 1144 EB5201277 11 0.0048241 > 40104968 2.0, 1108082711636
343 114%.71223604381 8 28C: > 55 185080 2.8.1101750810638
343 1 146 040263 0.010690740850 s $1:0. 1103075858742,
35 1160, 2085087 3. : r: 505410, 13058
351 | 166 28561828421 1.8872718172512 43.263543T84175.0, 1122750476428
352 1148 35138428827 3.28000000e-005 40.380443234175 0.11183112308
353 {148 081754 0.009138 136646 . 48.70213889502° 0111541581441
354 {147 $I222036088 2 .28030000-006 T 467021 0. 1110143214808
355 | 147 29957 389357.0 .01 15801828285 50 05Q 105017538 0.1 184745244287
206 | 148 29805707328 2.20000000¢-00% '50.058195817808. 0. 1173128565782
257 | 148.64152384625 £.0048341333313 53 257505217603, £.124738855443
353 | 148.77 1463624921 D 0O7RACSREL0TE 512575053 17602 0.1230416852394
358 1148 33444614248, £.28000000e-005 $1 Q18575848554 0.124052146765¢

171




ravPat L.

Poire Nsrders . Zicime & 0ravPat . R Tiow k3 P

350 1148.. 352 71 S185TECGRE54. 0. 1202559000722
311168, i . 5380078039825 £ 1233972880804
35115 2 51800038825 6.1 e85
355 1150 46751058421 2 5571510552 -4 2917508 T
354 1151 00568101754 0.014651 2277088 42 17501 ol
$47 151 3093087848 2ABReREnsTe 52238338 (TS0 0.0
365 1181.79108921755 0 $3.8243201 17502 £.120578368

TS50 F3.9922178462125 £,1225 107553620

2253105 54.079350524175 0.12

9322 3 4 JI59004E:
SRR % 84 427520

3% A 51421 . 5 §9.427 350!
3731166 780017175415 43585 $4.518008! AR L0V
374 157 31001538421 0005088514072 15451808 I2IIBTTIBRETS:
375 1 157 S767014570% 8.23000000%-00% 154 871 18TIES 126 S 12321602167
T8 (157 STUS20 14088 5 0221896717722 H4.871 1872851 040 1227363124052
77 1155.75295 106308 2 .290000004-00: GRTRTIS2P0E36T: 8. 1227367515027
373 1163 7507532 17645 JBTT5 1178354 5475718 32, 0. Z20RATII858
3791 158.62120248702 £ 20000000400 1285841750, 1221338421877
=20 TSR0 283841 1219642000287,
364 0635 14122506 3A2GT56 156D, 12146RE5 408 1
%2 3 28000000000 4756354 0120581548505
e 1314 3185847 0, 1200180383566 -,
354, 174 1 7572% :
3. 184725301 1 : 0. 2407, :
38 D532813026781 351408085, 1 55758,
Tl 8290000000003 2237 <3, 119880022 N
32 1.8430827455852 22370443 0. 11008R275 158
383 038, 1 8672945257317 8194430, 19068704187
550 2900500005 81040, 113860221 1208,
51 5085 3 6885147171207 15643150 171095701054
55 13152915 14475596
332 075415 250148273
234 3904 120X
=33 RRIO2NES RSO :

05975054

Poirk Nurmbe
')f
Cas
3¢
3SS
409
ﬂ}‘ P
402 57
a3 oX 5035,
&84 $.358195817508 0.1 AT
485 062518 0.1
205
207
p--s
ko
=
&1 s
a2 '
413 :
14
215
21 | 8290080006005
# 8.7 48201 1825358
21
3l :
208 ;.
z f
Z <
23 :
=3 5551 :
&8 34427605 7
26 {175 45136211044 0 D16 1717081058 i,
227 1179 4735100034 €. 200000000005 .

........... 28 | 170.8689631 1755 1 7545906724148, a
229 11795814621 17555.1184521925881;
430 {175 B8877219275 3 28000000%-006
& :




File Edt Lbwry Modd ,,_txt Qefm gm
=1 S wie

Point Numnbert - ime » s
3¢ DRTTHTTT2
&820185.1

£347130,58057878422

"‘22’3301'3

S sEiare

536T0aT58 0, 12608 o
2508575704168 0,127 306057258
%5 2008R 0117 KT 0%

181

255 ] 191

257708 21008796 18566687

453195 8650285221 8 280000006005

258 1188 4kl O DOBIR1T 032 €5 81310565759 6.1
260|196 S8 5547205 §.200000004-05% €5.813105057350 8.
EARE Gl g cies 82.683852876057 0.

262 1197 4785760055 6.2 %
157 25330275246 0.00-8241355%2

4561797 52198354116 € 2900600060
1

. $3 B0 I3LT005T

a5
266 | 198 1350465748 § 2060000005 [} .
57 135 67472 R56ea C L1518 136161 s«mmw: SET T 15505 Somnahe ; hd

mg&awyuoaang@n'mv_rmH@

| U R &DI0d oL i »Z

)

3
25001657

Rty 351
NE smm.m 85 27
88 33850874775 0.1259884757953
741201, 305544855 0 0078 18685867 :
47571291 558306457920 604834133333 _J
- 98,8997 455352¢ 1
€5 53514245081 0.1244148560638
6 304648573667 0,1253 150015155
49 : 85 B0aGaeS7 4582 0, 1259587588558
1 !3-‘« "’”“ A'«’! 290000006-L0% &7 218385384177 £.123820215831
252 704 7170209 7% D.0° 1463350948 87 2183853841 77.0 103012081586
223 190€ SO5 7336306 1T 000556602758 €7 237576643198 0.1 252805782216
234 204 87014705081 0 030202084087 57 Z3TETEEAI 128 0.1 208788105005
5570 605586 14Y 3 290000006005 55 D07 725a6004% 512655 19110096
351205 67560172358 0008353 1095938 63 067254605440, 198 1 12927 1833
TR BE TR T £ 20000000005 68.712120292557 £.126 132815172
233 1208 46412516965 D.D043331 30300 88 712120267437 0. 1255485164885
2331708 50448504158, €.79000000e-805 88 53202 % 6. 5639
S0 207 AR TATS 0005740315388 &5 542020358805 01 51
4357 5318007112 8 29800000002 68 819252117511 0, 1225879643048
292 1203 44353791075 0 D06383 1035058 ©5.514252117514 b, 1521 5

293 359 06142555 8 29000000001 ©3 259525817511 0.155811 1792021
1615311582204 0. 008 253 1533357 BEI08351751Y 0 19880503567 1
10 73544653 00434138300 8 G805 16850664 0.1 =
1070406378601 $.20000300e-00% 63 2031850845 £, 14248 6576
T134a55464150 D DDAZI4 133380 ; 70 176535017811 0153064633401
231.47440756318. S 28000900¢-003 PO 179595817511 0, 1531408750675
211 447109561360 008353 132053 . 30 ATTER17511 0. 16458 1007604
233 B3726284703 §.48000000€ D05 ! 70 423982017611 0,16201 19653281
s D4R O 0S5 50934164 713208782707 14 0 1830008265255
PR B P [ T A303T82T27 14 D.16328008471

213.25713595033: 250000006006 . | L. ThIM2T2817532.0.1033247850008




Poirt Numbers - Tt 1 e
$04214, 16107352017 0 DRISIL0 146
551513 37189875955 0008818012708
H06 1 2162847045131 8 290000000009
$07 1275 LIB04482030 D 008585 14305 2%
SO8 1215 TH84RETE128 £ 20000000.-005

031217 S6002010008 0 L0481

4 RGravRa. .

183246580548 0 18163787 15058

06247525428 8.181638 1364047
25555

3901378 245953571 ¢ tharzea 30712 .
10 {215 5884772547 5,590000004-00 2l
218 FELTTERNAA D 0195088 1078
: e ;
Ma’\gls 8 2003050
2331800803 5 004834153835 elglen gt
33 00361388 5.200000000-005 65165488
IETSSIEG T 1A TINEE0T e '
353496457 8 ChOETET 181G RIS 1570518 0,18 167 60150283
SHERAES S FRG000e 0 7875177413 0,18 15451052 147,
3. 77751483289, 8 DO4S2SY, 33 QSABTZIITEIS £, I8085E08R1ETY
351 545 3083531 040 5 1B093 05005
522 1734 70006 0 160326571562} :
525 | 225 5840 17515 B 164018552768, ;
536 1227 432 2 961125652, :
52719 A% 7 i :
5251727 9 27
335123 58 :
5301228 . 3 :
5113, :
EoApek ;
Sl :
334175
533 1253 52 -
S35 |22 TSEREDIESE B D0eSE I TRIE
537 1234, 7788827 - 3 Je-005
338 i 300788
. m 7 OO0 e

Poirt Wﬁwmme 1 Sokd Bl 20 Time 2: - iGrayPy ..
567 1 238.197558076040 0042341203353
.

525 1378 48A8T0%,
543 1253 4at :
44 240 54525
5387352 &
$i8 a3 &
5a7
538
549

45332
2483

$.23000800%-0D%
5§ 004534)

AR ;
F P

359 12

Dk Pak rad ol

528
252 58285211652 £ 00683413
0 BOSI267904185:

8RB

SAH IR A
N
2
=
i
3
F:3

%

SIS VISR

3‘;§

R

olidale
S
AN

8. 16259316505 S 2000600058 82 202462600150 180T0I628T T

174




mi&@myﬂowIwQeﬁneEm"mhw&b

IDic . KDt D] R N K% A TOOAKN =

5368504

585§ aTsan mm

5
R erd 0.1813533472078
54137 E ssocc::oox 5 2585068 0. 1910526371681
A 6455 b osTaE TG 95 3EATEET AT 01608602 190527
593|372, 73097585227 250006004632 10108470846 015047 1505904
Zaa1E 20776 0,01 38196963857 $5.310108470046 01 S0832405930
535 127 25353 D 0040881793755 3635462117517 0201802073870
56 (i nh e % 25006000008 B8 364602117517 0,2012 177 0.3
547 |77 0604 0.004834155333% 6 572463734504 0.2012 15023 1408
548 E7525% 829000000605 855224837506 0 00547 00958
589137 5075 B.0370015885057 7 002724055915 0 2005575755014
500 {275 2667518130% & 29000000003 7 082325355814 0109851 3025258
601 | 278.650195707% 0.011362520%31 2 HIAEI6TES1 D200 050187 6%
607 1276 4655050447 8290000004005 8T AEERST 0 207RRITESY
502 1776 87361040343 D 0070016568567 85 522865450951 §.21207 96027281
41777 16314054438 3 20000500007 S ARASEUDIT b I35 SO0
505|577 25656473001 0.007240250565% 68 Ba8732117515 0.2 10600711228
06 1277 3016746371 5.260060006-00% I e
507 1281 08740150401 B.0083531383054 BEEEEE3017578 £ 2037305112058
6% (781 75857538475 § 29000000035 23 548835017518 ©.7230152 140095
513 1783 53251755536 0.00786 16586857 55 5AE0T65E4134 £ 2308 TE AR08
10 {263 55357775301 §.007095100553¢ 5 846538354185 §,
11 1225.71381 153827 £.00383418333= . 0 0R2<80084TeS h

mg&umgﬂlvng@g&"_{m&b
DRSSOt ol il R X B R MACIOORN =21 o o

Foirk Numbers - rime PDRESEE Gravla
3 1264.40650160367 0008352 1050s
?9,3?194646325” 02
004887624618 0.2
%02
T2TEIe 02345
731, 733EE086080 5.0069524335195 EBITIRY751%8 0,25
557 | 207 55101541558 §,29000000¢.005 §1 7251700046540 25
25 700 GER058ET541 0 007R6 18688857 31 TIBITCR0R65% 0 TS0ES 1YY
79 1253, 18058675625 2.29000000¢.095. 92 053605750862 0251759 3
30 1285 719055 1558 5 0063431223352 52 05400250852 €. 250958315021
537 1283 $4250 500051 § 0082672410128 $2.040345450953 £ 2504105538141
S37 1704 78563575792 0008876832872 32.930395460553 C. 2565820685155
£33 764 97530640466 0 0063531333355 33 275053000 0. 2505683810311 '
32 295 S305B032567 8.28000000€-008 55 FTERR0SNE § 2587730125381
57 1367 50165475054 D DOC531 330534 (53.484725450853 § 2635520174679
535 | 708 £ 1503872316 0.0078612588687 32 AT REIE0EET [ 2627 185641765
537 170, 1 606515528 0 D040 T 4598537 37 156 § 2527553460705
S35 1208 05742550652 £ 605 53 156404554188 D 28 19152856888
533 |798,1771 1157296 0,0046241 339004 & 306571752 0.20 10520008225
B0 |500.1576413 1908 $ 230000008085 & BaA06521752 020112505 0754
41 |30 76956067409 §.0046361233334 R A3127901173 0,281 159209350
622 | X 50047 TH3.65127803 173 £ A803252275142
523 | 307 $5804790042 8.29000000e-095 D4 DET4T05ESTEE §.2851223571977,
22 1363 43115382978 0,007 9812608657, 3503T6TOERA1ES T 840 1400485,
545|508 476401 1 554_3_23_:@39000@.095 8 1752 §.2601466351535
45 305 84014088514 0 0068767201 1 22 25380031762 0 265816350550 :
;_j 547 1306 54386871827 8 vwooocve-cos; B $4 BB AEAEDEE5.0 2779821508282, ; ;




T Dt Liwy Mol T
DI EEEE ) BIi0s ]

Poird Numbers - - <Time 1 SOlig Bl 2 (e kS #(rawPa,..
£4¢ 1205 35826838747 ¢ 0075818853847
$49 1305 42554028691 2.290000002-605 BIGITL 0277
§50{308 £9445207 S6ET 33173 04
005 60255 3.2
334
00% 3
2 5 FTI0485096% 0 2704050387 155
35 D487 a5 a0 515158
35 SGE TN 23136829472
X 95 8582564877 11914620 _J
0376 0004354123334 $5 945264597, 43T 1534
,,,,,,, 37 38 482113077 5750750585
131175 i %
6948541353334 1 £8 107528155
ki 1565 D 00730504 71 TRTAET 4I5S
8851377 37005053464 §.22000000e-005 R
£58 1312 7H0B0ITE05 0. 0043343 23383% 22RESRG 18362
512128 7 1%
866 {318, 0% ; 011305
L 1313.5026725397%. i 389487
663 1212 SO0 002414 L iy 1043813
PEY 1233 65057958751:0 00798 1 2813248,
870 1314.115084RZEHS 0 L0 2863012
77 3151406737171 25000000e.00% ap7e32077e
572 1315 025018857040 LOSTIATH0099% A 352 2215894851341
731376 54263118738 $ 29000000¢. S8 AT 597141282
7% 1522 ITEI2G0LL2: 0 0048341333234 . ; 51
575 13231415595 1772 8.290000000-005 ; ¥ %
5785 122:4.6672751 1222 0.017468250487% ¢ H 2% 5
77 1324 61300471758 € 70000000€-00% i g 52
7S 1326.18358033215:0 007386 ; L 827
67 25 20535833535 8.73000000¢-000 3.18% 39 VITRI0SRI04741
530 1225.4164297 2201 0 00798 15666657 X 56.0 27328735850
3¢ 2 D HDUISBIIIIAIN 570 3782875814111
& 7 057 40 2 arsareians
8%

Poirt Numbert |- ilione iSehd B 2iviime o iGrayPaR . & RGEIVPS..

££5 1528 70705500022 0093531583334
$561330.32747 C300-009 ;
8371330 44051 308 7505573601
588 1331.48183 : 180738807368 13 8.
529} 332,3840691 600007 . S100.77609211752.0.27
695 332 8T 241ES 73 100, 7760921 1742
831 1233 70
632 1323.7629 1 7
583 1334, 157/ i
B34 1324 TE8E080 1597 3 ki Rk

4 1555 48543150648, 3. 100009604605 107 83725555415 0 160304541257

3% 37 SEOCTETI2 0012348353 (131.627 %13.8.2 13763624
557 | 557 8156781268 529000000005 15, 1T7SBETE82 0.27050 16 13592
658 | 3% 28955 5B . 102, {1 ERBeTeeT D 2TRTC304TE!
839 305 102
703
701 305
702 334 :
705 1331.4627¢ 005
704 1341.52428 487
705 13415531 77 :
708 1392 37221 005 :
70 < 027 25 ; :
708 1344 32193 05 ; 1
709 {346 3488 : ]
ks 3

8
Qi

56138
711§ 598 .24C%
238,735

827177
LFITR37
2790101253015

710183055793 i
08.64032089509.0 2702888 191, 3 e b e

B

i
b
¥
iU
¥

Run 3, Data Delay within the 2’5&' LAN

176




T Bt Lday Mokl Tec
Dk X010

s
7.000006-00%

$.65000e-00%
©.300000-00%
%.$50000-00%
5.650000-00%
G.250000-00%
LH00000- 005
< 550004-00%

©.200000-00¢ s . . b

Juandd Noval Ac Base LAN

ot
5 OOGOMTOS b s e com e+ e e g+ St S S S A 8 o A el s g
5

g
5
5

105000005
700000008
3.50000e-008

oyt

T Dot Lbmy Mokl Tewt Defis Eon Window Eelp
INE RIS EhOi0 ] il R » i ACTIOC AN IS

2 o 4Oraves.
6
S
3
3 -
10 ........... S ;
N % 3 £E00060e-005
. 7 3744133057328 F 430000004-005
13 40 .025187305412 3.4TTIR 2%
iz 6 2518735217 3 So000000e-035
1% 5583587719705 2.91500300¢-00%
48 25 3R5ETTETTIS T 4 200a-00%
7 £$.18122023207 3 7e-00%
48 £3. 3. 300C 05
13 £3 300C 005
20 82 2 .43000000e-006
21 ‘73 1 3.79808364e-005
E3 Y 3 450000006002
e 182205 377000300003
28 82205 43000000 006
o 350287 333 3. 74786231e-007
3 $5 333000060063
7 . TZRET 163000
28 ,45000500¢-005.
23 $5.852708¢ 20050301
30 95 83270 420000036008
1 $8.274630083E51 380750000005
22 98.224830¢ 1 2,.48000000¢-005
32 308.5407 2.83570532-00
34 1085967355090 3.42000000e-005
%) KX LA wOR

" Run 3, Data Delay within the 3 LAN




\toe Ly . A
U Fumdaoe Mot Ravd) 8320 LAN
st 3
2ek 3
34
22h : - . s
st i
- '.‘: > -
2% >
- H
28 |
} %
2.4 3
1 H
22} :
4 i
1.2 o
N
iR v
14 i iy
12} ¢k
K3
¥ !
33 8 - %
0.8 H
8.2
P B X S . :
o 3% e 5 140 7176 245 20 218 3%
O
1 — SOU Blue ——— GrayPa Red e BrnePat Green o RGravPat Black
e I R T R T S T TR R T =
’ : ) o
| 3y

Run3,the 4" LAN

Tee it Ly Medd
DT Rt 303

Poirk Numobers Lo fhime el BT T e & Gravbe 3 me T I ) 4 ¥GravPa...
03837255 0.0032807465%) : 03257405 0005280145000 .

T.4845473892541. 5 5400000 Be 01 T RBER4TESG2651 D O0REIS 1460

17553724 0.01 2639577934 35 TE

1,73

3

7

b
R
&

LSS STV TN IS O RIS

7340 15211755 1.0 181878506064
23 & e-D0%
153, T BER0021 7817 18,
12%.318323 $ 23000000005

01547592758

iroinsirnsimitalaiaiaiaiaiaiataiy

2

& H

)  £014578114788 B ’

2 3

% !

4 :

28 i

3 7

30 ;

34 :

22 ‘ H

s H

34 :
LRRAL - 5 f1gag,0 R H i ';.u-

Run 3, Data Delay within the 4" LAN




Fle 5t L&muoad Text Defie &m ._xxéc'w Hp
g P Mt 3 L3RRS -5

By Miar Nuwnl fa-e LI

20 e ek

200002008 F
503600005
4500000005}
G 30000e-00%
50000805
500000005}
2.50000e-005}
290603005
1.500008-00%
1.96000+-00%
§.500004-00%

TYTYrT

o
3
o
8

% kel 05 140 5 210 245 230

Teme
’Q — SOl Blue e Gy P Red e GTAY PR Green oo . ROy PR Back
3

Run 3, the 5" LAN

The Dit Liwy Hodl Text Defioe &m""xn&ow ey
i W S e R ,s&z LI N --A{EQQ\ZEI

L Time
0 12.352557508318
§ 522554
4431813375

12 : Y5 a5501SRTE 128 3 600000005
3 13,15340304250% & 5257 1470e.008
12 153404048508 S EE000600-005
1 12521643757 126 4 .34250000e-£95
1 : 12.521643757 128 5.66000000¢-03%
1 1284879943022 8.1777115e-00%
18 12.840204480213 5 S6000C00e-L35
LE] H 4. 12600000e-05
28 13, 3 68000000005
Fad I8.280421779908 5185823176005
22 A8.28DS2177B6SE 47534876 16-00%
23 25 550347705153 6.14122124e-035
4 78 SED34T 95183 4 7a825553=-008
5 75 S19223570862 5.10375507¢-005
3 78 BI253570068 474013240005
27 8. 1410ARES 5 072958660-005
25 33 TRTI0IA05 3.70419000e-0608
23 30 110831870188 5 DR
0 39.710831870188 4.7301 1643e L

1 TLOMSTE0TTIE § 011085600 008
32 3. 725G0146¢.005
e}

e .
Sk B B A RO ATAA AOK,

Run 3, Data Delay within the 5 LAN

179




Nalge

230

AN 20 I 0 Bk Rttt e 2o 2T 1

150F- H
185} : ¢
156} ; s
135 : ;
120f e s o s . i
105} ; ! ;
w:A - . %(/ SR P ‘. AE
] SR
af : R
st I i
- n
20k et e s s 1 - - - ot L3 I N3
| i H : .
1 4 ] ; ! ] ; 3
- R T SO S o ot

] 85 ki 196 10 T’.?ﬁ 218 245 26 318 380
e
.Q — Solid Blue e GrayPan Reg e GayPx® Somen oo ROery P2 Hack

‘Run 3, the 6% LAN

0P,

Poirt Numberh - Time Tostend 8l 2 Fime
0 1C.2293101904529 4.680¢ 0
11%.5515355268485 4. 004
2h1m35u 5428 3480 004

3117 887131476360 S 48000050001

hion
SIQD

3
RN RN

i3

{

BINIBIRINNN

T4, 535550 TR 1114078

CRIRIBEIRIG

Run 3, Data Delay within the 6 LAN

180




mwwm:uw&;gwmy
IDICEIEE SOt il k LR

TEaiE B T ey

N S,

2%

227 9505298

5.550000004-005

0050004005

227 5305258

n

B4G0Ca00-00%

28
)
53 1227 6805297 IS8 <52
52 1227 63057322516 2 £832335733847 4380000006005
52 1227 95052988618 2 CORTTLTRILIS 65 SO3TUSSIORHE 5 ET2452504-005 .
54 £5052983618 2 £2354360 1028 8% 40338847 <28000000e-005
55 LE05298B510 1 0F0E7O0EESY TO.SOSASBITH S.82882267e- 005
58 1227 68052683578 1.77053702022 T0.303% & D0O00e-L05
57 1227 85052888518 3 53315277713 T ROITI6518 S £o5
52 1227 £BO52983510 1 S143870583021 (7. EB2GATAETHIE S 0000005
58 {227 LRSI 1. 5758 76 544482313209 4235333330005
50 1227 26¢ 16 1394693128006 75 544582313209 4.8300C 5
1 1227 86052 18 1200208917037 TS S900BE0: 4,31032258¢-005
52 277 SE0520255 18 1. 274 10404008 78 59008808725 < 8000000005
53 {227 66052833516 1.8083883442052 £3.8370537I73TS 4. 805525000002
54 {227 88052383518 1257403250857 .83 53285571 73TS 4.85000000e-005
5 1777 86052582518 1 2803111114851 8 4781484084 280121212008
BE 1227 84052088538 1192425757577 58 4578 1MA%A024 S 88000000003
871227 & 2516 1.2788087270857 28.021206902250 4.78705E82e-00%
£2 1227 88057728518 D.SUP4T3 1780951 2% 921999902256 5.6500C000-00%
B3 1727 580452958516 §.7582678357731 £2 213432428731 S.78721478%:-005
01227 BHE529225 10 059752121455 S13432428731 €.4E00CI00m-00%
k2l

AT BROLIOBE SR P RCAAKAIOTAMKR .

(A RATARO IO AN

A IORARAMAN PAK.

The Dt Lbmry Mokl Tect Defne B Edp

28 [2832) Jayupure Mxin Naval Base LAN

IDICASAES $IOIGH ! il R AL i

Point Number? - . Tive 2 - #GrawPa. .
k) 58510 0 5509533974558 AL =
6 0 584103E0eR2 $353461 2 8COSOR0e 00
358 §.5820871302853 THEEOE 4755896550055
3638 <48000000-035
AIEETI0AINEES
) (3
33 »
841208 k
5 (223 8313856238 | IBT00ITSTISIT $$.585712007702 &, 7820708005
56 1228,8213856628%5 0.58 13325040402 93 588712007762 4.£80000000-005
37 1278 83108566205 055121265887 102,44 <4 78590300e-005
85 1228 83130546295 0650878270142 102.46 58030003005
$9 1228 83138565205 0 68807 15322255 1148327638 £.783555566.006
30 1222.83128546255 § 4501927310132 - 1:5.83278E056E3: 4 EB000000e-005
{228 83138546205 § 4437001833853 ‘1145542080868 4 781304356005
32 1228 £3126546295 0.812255620182% 114.8542060885 1 5 £6000000-035
33 1228 E3136545205 3807752638258 117 58 75819884005
34 {22363 1285656205 3.411818117108 137 8000000035
35 {228 62138506205 9.1858073108178 1z TI3333e-005
38 1228 83126566795 0,1779804182285 122.50088304248 S.08000000¢-005
7 1228 £3138565205 50.202088113678 125 308033536711 §.755102040.00%
38 1228 63138546285 2.154287250525% 1125 13533811 2.66000000-00%
39 172 3130526295 112 65190479163 125 304 4753200006005
100 {278 £3120566205 88 | D47 -125 8048824273 <4 B68000000-C05, ;
101 1228 8313054295 S -005 + 128.5385194073 575137 255e-L05 H
102 1230 27486553888 1.52100818771 128 59651994073, < 66C00000¢-005 :
103 |220.214885336288 1.2888 150202 129 57 IETITT 4.73081558-005 ¢
40281720 21 1.2128347417502 . 139 5871783207 S BB000000e-005
4GS {230 21968533888 1.1505753005688 - 1488004600 1453 5. 747823853¢-00%
208 F90 S 1ARARYIROT. €11 17AIONANNR: LVAR COAARDN Y AKT. 8 RRONONA OOA s

181




3 iSelid Bl 20 {Time 20 0P .. 3 Timne 87 GragPst . &' Sime 4 - HGravPa.,
633905 156, 715683 7S QITIRIVTET S AITS
2739672310751 5832
TE.HNTSHINVSL S, 1
SRR T A K 275388
7S BFBTSRIOTEI <.
3785567 w,sza #7342
278 5987 197514 195387 THH02E
203 SRTESTELALIV0IA12414E
20857 0021 261108 3]
148 3
3
r5
21 841620283728
4. ,7ﬁ22407’8”‘4ﬁ8" 21 $.0 1600070757
2005 1346.271 4508 1680107081222 BISRIET 1303
2008 1321105 R ) X 16447597535 : __j
2007 346.7110442400%: 2 362525085057 75 157 302
G0 |348.21 1 0402500%: D Sa55aRIS0a5s 7% 184
2003 {3¢5.21104534604 1706080179028 7R, 6170 &3
18 1348 21 1 S07GIBTINOS 2795 S17 1928316277
2311 1396 21103634R05'0 £59 9 Ti8maiaase ‘
7012 1268.213104655605, 1 3703, Tiat 7857 1 481728095828
201313%.2) 34 27857 1. 4812882271014
2012 348 21109834605, D.8605226905181 (278 874 7907
015 1398 21 8319035028002 1278 5725705802 1.4 50 55
7316 1348213 ;578532073438 L 3TRAT209802 116 508 32
2017 1348.211 0.7 3 Heoge By gecri T8
313 35 : 70572941 g
2018 1248 (27847 1]
2020 1366 1IT85T »a 2053
(33 2785
3. 7867
260 78477
2 7357
3% 78572
> NN 4:?

- Time 4 HoeayPa

2a-iSoid B L. 2i-hime 2 DrayPat

026 1395.21 1045546050 339094750505

027 1546.21 1045346050 205 168003158

028 1346.21 104534605 0. 20527151564

056 1546 15064539361 0. 1558701561058

0317 1366.27604240357 S 68000000--005

032 13680212782 1138 1.7 100012824302

033 {348 02137821138 2. 1828 10578581

034 1368 02127821138, 1 4347203754648

028 1348 02127821138 1 .4, 73104875

036 1348 021278211058 1 430283453320%

037 1348021 (“.:t, BIEEBAITLIBT U

038 [348.02127 36 3 3580175460225

028 &.:t?r'x.zzf; 2383188805

2340 133802127 d;t: 2100277348,

202" 21 i % e
2082 127 : 3 76 '—g
] 1 : ' )
2028 1 :

2045 17 :

2048 4 !

2027 g} :

2055 1 H

2048 1 {

08¢ 1 :

2081 ] i

B 5%
251 17628740375 4 5382741085483
REATIRF: A AR S R W,

IBEEE R

3
e
s

Run 3, Data Delay within the 6© LAN

182




LIST OF REFERENCES

Bemard, Ryan, The Corporate Intranet, by John Wiley & Sons, Inc., 1996.

Bradley, Allen, Ethernet for Industrial Control, An Ethernet White Paper,
http://www.ab.com/networks/enetpaper.html, Rockwell Automation, 1998.

Chandler, David M, Running a Perfect Web Site, Que Corporation, 1995.
Comer, Douglas E., Internetworking with TCP/IP Volume 111 Prentice Hall PTR, 1994.

Diamond, Bob, EXTEND-4 Simulation Software for the Next Millennium, Extend User’s
Manual v4, Imagine That, Inc., 1997.

Green, John, What is HP OpenView,
http://www .openview.hp.com/Call.asp?contexID=510&link=library, 2000

Gregg, Kenneth, Windows Networking Basics, IDG Books Worldwide, Inc. Foster City,
1998.

Gralla, Preston, How the Internet works, QUE, Macmillan Computer Publishing, 1999.

Harler, Curt, Web-Based Network Management, John Wiley & Sons, Inc. New York,
1999.

Held, Gilbert, Ethernet Networks, Third Edition, John Wiley & Sons, Inc., 1998.

Hewlett Packard Company, Integrating HP OpenView Network Node Manager 6.1 and
Microsoft Terminal Server,

http://www .openview.hp.com/Uploads/integrating_hp openview nnm_6-
1_microsoft.pdf, February 24, 2000

Keogh, Jim, MCSE Networking Essentials Exam 70-058, Prentice Hall PTR, 1999
Kroenke, David M., Database Processing, Sixth Edition, Prentice Hall PTR, 1998.

Litwin, Paul, Intranet & Web Databases for Dummies, IDG Books Worldwide, Inc.,
1997.

Madron, Thomas W, Local Area Networks New Technologies, Emerging Standards, John

Maran Graphics, Teach Yourself Networking Visually, IDG Books Worldwide, Inc.,
1997.

183




McCabe, James D, Practical Computer Network Analysis and Design, Morgan
Kaufmann Publishers, Inc., 1998.

Microsoft Corporation, Microsoft Internet Information Server, Academic Learning
Series, Redmond, Washington: Microsoft Press, 1998.

Microsoft Corporation, Microsoft Windows NT Network Administration, Academic
Learning Series, Redmond, Washington: Microsoft Press, 1998.

Microsoft Corporation, Microsoft Windows 2000 Server, Academic Learning Series,
Redmond, Washington: Microsoft Press, 2000.

Microsoft Corporation, Networking Essential Plus, Academic Learning Series, Third
Edition, Redmond, Washington: Microsoft Press, 2000.

Reeves, Scott, Network +, CCNT Exam Cram, The Coriolis Group, 1999.

Rose, Marshal T., The Simple Book, An Introduction to Networking Management,
Prentice Hall PTR, 1996.

Seifert, Rich, Gigabit Ethernet, Addison Wesley Longman, Inc., 1998.

Stallings, William, Data & Computer Communications, Sixth Edition, Prentice Hall PTR,
2000.

Spurgeon, Charles, Ethernet: The Definitive Guide, O'Reilly and Associates, 1999

Strebe, Matthew, MCSE Internet Information 4, Study Guide Third Edition, SYBEX,
Network Press., 2000.

Schatt, Stan, Understanding Local Area Networks, Fourth Edition, Sams Publishing,
1993.

Tittel, Ed, ISDN Networking Essentials, AP Professional, 1996.
Tittel, Ed, ISDN Clearly Explained 2nd Edition, AP Professional, 1997.

Tittel, Ed, MCSE NT Server 4 Exam Cram, Third Edition, The Coriolis Group, LLC.,
2000.

Tomasi, Wayne, Electronic Communications Systems, Third Edition, Prentice Hall, 1998

Turban, Efraim, Decision Support Systems and Intelligent Systems, Fifth Edition,
Prentice Hall, 1998.

184




INITIAL DISTRIBUTION LIST

Defense Technical Information Center. . ..o
8725 John J. Kingman Road, Suite 0944
Ft. Belvoir, VA 22060-6218

Dudley Knox LIDFArY.........cooooiiiiiiiiii it
Naval Postgraduate School

411 Dyer Road

Monterey, CA 93943-5101

Prof. JohnOsmundson(Code CC/OS)........... s
Naval Postgraduate School
Monterey, CA 93943

Prof. Rex Buddenberg (Code IS/BU)...........oooiiiiiii
Naval Postgraduate School
Monterey, CA 93943

Letkol Laut (P) H. Sipahutar..............o.
J1. Solo No. 2

Kompleks Rumdis LANUDAL Juanda

Surabaya, Indonesia

Aspers Kasum TNIL ...
Mabes TNI

Cilangkap

Jakarta Timur, Indonesia

ASPER S KA S AL
Mabes TNI-AL

Cilangkap

Jakarta Timur, Indonesia

ASOPS KA S AL .o
Mabes TNI-AL

Cilangkap

Jakarta Timur, Indonesia

ASRENA KASAL .. .. . O 1
Mabes TNI-AL

Cilangkap

Jakarta Timur, Indonesia

185




Karo Humas Kermalugri...... ... e
Departemen Pertahanan

JI. Medan Merdeka Selatan

Jakarta Pusat, Indonesia

Pangarmatim. ...
Mako Armada RI Kawasan Timur

Ujung
Surabaya, Indonesia

Komandan LANTAMAL IH. .. ...
Mako Pangkalan Utama TNI-AL III

Perak

Surabaya, Indonesia

Komandan Lanudal Juanda. .. ...

Mako Lanudal Juanda
Surabaya, Indonesia

186




